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THE FULLER ELECTRICAL COM- 
PANYW’S SYSTEM—Continued, 





WOOD’s FOCUSING LAMP. 

Fig. 11 is an exterior view of this lamp. 

Fig. 12 is a perspective view of the interior 
construction, and Fig. 13 shows the method 
of insulation and feed-connections between 
the positive and negative carbon carriers. 
Fig. 14 shows a plan of the feed-connections. 
Fig. 15 shows an enlarged view of the feed- 
spindle for feeding the negative carbon, also 














Fia. 11.—Woop’s Focustne LAmp. 


the arrangement of the insulation. This 
lamp is constructed so as to operate singly, 
or in series with other standard single or 
duplex lamps. The improvements in this 
lamp are of an altogether novel description. 
Therefore it will be necessary, in order to 
thoroughly understand and appreciate them, 
to turn for a moment to a consideration of 
the lamps designed for the same purpose, 
that have preceded it: their defects, the 
means employed by their constructors to cor- 
rect or remedy them; the reason for the 
failure of such attempts, and a description of 
the means which have been devised by 
Mr. Wood to perfect the mechanism. In 
the earlier forms of lamps, the positive 
carbon carrier, feeding by gravity, caused 
a train of clock-work to be set in motion, 


| 

which wound up a chain insulated and con- 
nected with the negative carbon carrier in 
| such a way as to cause the latter to be fed 
|forward. The objection to this device was, 
| that in case the negative carbon carrier was 
lifted or pulled up in cleaning the lamp, 
through carelessness, the-chain was liable to 
quit the pulley, come in contact with other 
portions of the lamp, short-circuiting it, 
and in many instances melting the chain and 
ruining the mechanism. To obviate this evil, 
focusing lamps have been designed, with a 
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Fie, 12.—INTERIOR VIEW. 


cord to replace the chain. While this cord 
will not short-circuit the lamp, it leads tomany 
mishaps and annoyances, as, for example, it 
is liable to be thrown off the pulleys or sheaves 
whicb guide it, by the careless lifting of 
the carbon holder, or to be broken by 
pressing down the negative carbon holder, in 
which case the strain necessary to move 
the positive carbon holder, which is about 
three times as heavy as the negative, and has 
to travel twice as far, is borne by the cord. 
As this strain is ahout six times greater than 
that required in its normal action, it is 
liable to, and often does, break. To remedy 
this defect, focusing lamps have been con- 
structed with gear connections, the wheels 
being insulated from the spindles carrying 





them ; but as quite a number of these 








had to be _ iasulated, the 
being necessarily small—it was found that 
the required strength could not be at- 
tained, as the insulation was liable to shrink, 
and the plan was eventually abandoned. 
Figs. 12, 13, 14, and 15 illustrate the 
method adopted to remedy these defects. 
As will be seen from Figs. 13 and 14, 
the carbon carriers of this lamp are gear- 
ed together with positive connections, the 
pinions and wheels being fastened rigid- 
ly to the spindles. The insulation 
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Fia. 13.—MeEtsop oF INSULATION. 


Fs 
g 


Fie. 14.—FEeep-Connections. 





Fie. 15.—View oF CouPLine. 


accomplished by a disk of hard rubber, 
forming a coupling of unique construction, 
represented in Fig. 15. 

It will be seen from this figure that the 


spindle (a) is cut in the middle, leaving a} 


space of about an eighth of an inch. Each 
end of the spindle is fitted with a cross-arm 
(0 b’), which is screwed to a hard rubber disc 
(c) in such a manner that the cross-arms (0 0’) 
stand at right angles to one another on each 
side of the disc (c). The screws pass through 
the rubber and screw into the arms () 0’). 
This arrangement results in a perfect insu- 
lation, also leaving the spindle as strong as if 
it were in one continuous piece; the connec- 
tions being such that they are not liable to 
be interfered with by shrinkage or change of 
temperature. 


| 
wheels | 


is 





Figs. 13 and 14 show the position which 
this spindle occupies in the lamp; (@) repre- 
sents the negative carbon carrier, which is 
insulated from the body of the lamp; (e) rep- 
resents an insulated bearing, in which one 
end of the spindle (a) revolves—(/) is the 
positive carbon carrier, and (g) is a spindle 
which connects it with the spindle (a)—{h h’) 
are two gear wheels having a relative propor- 
tion of two to one. The two feed rods are 
so connected together as to move forward in 
their respective proportions, the whole being 














Fig. 16.—ExTERIOR VIEW. 


so rigid in its construction that either carbon 
carrier can be forced in either direction 
without in any way endangering the opera- 
tion of the feed mechanism, or injuring 
the insulation. The direction which the cur- 
rent takes in passing through this lamp is 
similar to that described in Fig.7. Referring 
to Figs. 11 and 12, it will be seen that the 
base of this lamp is so constructed as to 
provide an adjustment for raising or lower- 
ing the whole mechanism of the lamp; in 
order to always maintain the light in the 
focus of the reflector, the body of the lamp 
rests upon the tube (j), on which the knurled 
nut (¢) turns, this nut being turned to the 
left to raise, and to the right to lower the 
lamp. This tube (j) slides into a tube (x) 
nd is held in position by the screw (’) which, 
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fits into a slot in the tube (j). The nut (é) 


is held in its position by a screw not shown, 
the end of which fits into a groove around 
the tube (4), which sets upon the ornamental 
base (m). 

WOOD'S SEMI-INCANDRSCENT LAMP. 

Fig. 16 represents the exterior view of this 
lamp. 

Fig. 17 isa perspective view of the interior 
construction, and Fig. 18 a diagram showing 
the direction taken by the current in passing 
through the lamp; also the action of the 
automatic cut-out which is operated by re- 
pulsion. This lamp was designed by Mr. 
Wood to be used in serjes with the standard 
are lamps, or for separate use where a greater 
distribution of light is desired, and the vol- 
ume of light produced by the standard lamp 
is not required. It is of low resistance— 
about two ohms—the standard lamp being 
about four and a half ohms, and produces, 
a considerably smaller light. 
About twice as many of these lamps are 
operated from the same machine as of lamps 
of standard illuminating power. 

The operation of this lamp may be de- 
scribed as follows: Referring to Fig. 18, it 


of course, 























Fig. 19. 


will be seen that the current enters: at the 
upper left hand corner at the wire marked + | 
following the direction of the arrows down | 
the rod (@) to the positive carbon, thence w| 
the negative carbon, and back through the | 
magnets (0b) which are in the main circuit, 
and thence out through the wire marked — 

to the generator, or to the next lamp in series. 

The current divides itself between the resist- | 
ance of the are and the resistance of the | 
shunt magnet coils (ec). These coils are 
wound in a direction so as to set up a polar- 
ity in the cores similar to that of the current 
flowing through the magnets (00’). The action 
is as follows: Imagine the carbons in contact, 
and the current from any source sent through 
the lamp; after passing through the carbons 
it will pass through the solenoid coils (5b’) 
which are in the main circuit, causing them 
to attract the shunt magnet (c’), which is of 
a horse shoe form, and acts as an armature 





-ORNAMENTAL LAMP, Two. Carnons: 
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Fic. 17.—ARRANGEMENT OF PARTS 











Fig. 20.—ORNAMENTAI 
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Fic. 18.—DrrReEcTION OF CURRENTS. 


Lamp, ONE CARBON. 


wrought and cast-iron, so as to combine 
strength and lightness, and is designed with 
a view of obstructing the light as little as 
possible. It is covered with a hood used as 
a protection against wind and weather. The 
lamp is reached for the purpose of renewing 
carbons, etc, by means of steps, as shown in 
the accompanying cut. The lowest of these 
steps is usually placed about seven feet above 
the sidewalk. As with all lamps of this com- 
pany, special attention is given to safety by 
introducing the line wires to the lamp on the 
upper portion of the frame, thus rendering 
the wires less liable to damage than by the 
ordinary method, and also enabling the at- 
tendant, should he have occasion to handle 
the lamp while the current is flowing, to be 
in little danger of shock. 


MARINE PROJECTOR.—FIG. 22. 


The marine projector is designed to be 
used in connection with the focusing lamp 
in cases where it is desired to throw the light 
in different directions, and is designed for 














Fig. 21.—Srreer Lamp. 


| for the main solenoids (02’). Thisaction pro-| sired to switch the light out by hand, all! use on vessels navigating rivers, lakes and 
duces. the separation. As the carbons are con-| that is required is to move the hand switch | harbors. 


It is provided with a band-wheel 


sumv:d a greater proportion of the current | (/') sothat it will close contact with tke knob | which engages into a sector’ or worm-wheel, 
will be diverted through the shunt magnet coils |(g). The reverse operation will again re-| by the use of which the light is thrown up 
(ee), in a direction tending to neutralize the establish the are. The precise arrangement | or down, or retained in any position desired. 


mag netic influence of the solenoids (80’) aliow- 
ing the magnet (c) to gravitate downwards, 


of parts in this lamp is shown in Fig. 17. 





|It also swings on a bolt in the center of the 
uprights, so as to throw the light in any re- 


to produce the feed of the carbons. Incase) Single and Duplex Ornamental Lamps. | quired direction laterally. This projector is 


the carbons should fail to feed and the are 
become abnormally long, a still greater pro- 
portion of current will be diverted through 
the shunt magnet coils (cc), which will polar- 


ize the cores similar to the polarity of the cur- | theaters and stores, the Fuller Company have | 


rent flowing tbrongh the solenoids (6)’), and 
cause them to repel or force out the magnet 
armature (c). If the lamp then fails to feed, 
they will continue to force out the armature 
which will come in contact with the lever 
(ad) tripping it and allowing the contact 


points (c) to be automatically closed, switch- | 
When it is de-| 


ing the light out of circuit. 





In order to meet the demand for ornament- 
al lamps for hanging in large parlors, din- 
ing halls, picture galleries, music halls, 


had artistic designs made for their lamps, as 
will be seen by the above cuts, Figs. 19 
and 20. 

STREET LAMP.—FIG. 21. 

The frame of this, designed to hold a du- 
plex lamp, is insulated and amply protected 
from the weather. This lamp will burn for 
about sixteen hours. The frame is made of 


| arranged with a camera in each trunnion, on 
which an image of the carbon points is re- 
flected, so that when the light is seen directly 
in the center of the object-lens the carbons 
are in focus. 

This company also manufactures a re- 
flector for use in connection with its focusing 
lamp, adapted for locomotives and steam- 
boat headlights, and for other purposes re- 
quiring a strong reflected light. It is not in- 
tended to be used as a movable light, as is 
the case with the projector, but can be so 
fitted up when required. Fig. 23. 
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THE INDICATOR AND ALARM. 

Fig. 24 represents an exterior view of this 
apparatus. 

Fig. 25 represents the interior constiuc- 
tion. 

This apparatus is designed for use where 
the lights are operated from central stations, 
so as to enable the users to turn them on or 
off at pleasure. 

The operation of this may be described as 
follows : 

Consider the current as entering at the 
binding-post (a) passing through the magnet 
coils (6 »), thence to the stud (c), thence 
around the magnet coils (d d), and back 
through the frame-work of the instrument 
to the binding-post (e) off through the lights, 
and thence to the generator. It will 
now be seen that the current, in passing 
through the magnet coils (b 5) and (d a), will 
strongly magnetize their cores. The cores of 
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Fie. 22.—Marine Prosecror. 


the magnet (b 5) have polar extremities 
formed with eccentric faces, so that they 
tend to attract the armature, carrying with 
it the pointer in a direction so as to produce 
a deflection of 45° on the scale. The arma- 
ture (f) of the bell is held against a stop (g) 
by a spring (2), which balances the at- 
tractive force of the magnet when the cur- 
rent flowing through the coils (dd), is nor- 
mal. 

Let us assume that this indicator is con- 
nected in the engine-room with an electric 
light circuit, where several lamps are in op- 
eration, and the current flowing through the 
instrument is the standurd current necessary 
for this number of lights. Then in case of 
the extinguishment of one or more of the 
lamps, the resistance of the circuit will be 
diminished, the quantity of: current in- 
creased, and the pointer of the indicator will 
move past its normal position due to an in- 
creased attraction of the magnets (bd). The 
magnets (d d) will also increase in strength, 
overbalancing the spring (%) which holds 
the armature against the stop-screw (g', 
attracting the armature and striking the bell. 
When the be'l is struck the contact points 
(é) are closed, which shunts a portion of the 
current from the magnet cuils (d d), causing 
it to release the armature (f). This opera- 


wT 


tion will be repeated until the engineer in 


charge sets the regulator on the machine so | 


as to reduce the current. 

In case lights are turned on, the re- 
sistance of the circuit wiil be increas- 
ed, the pointer will then fall below its, 
normal position, the engineer will then set 
the regulator so as to supply the lamps with 
more current until the pointer comes back 
to its original position. In case of a short 
circuit occurring on the line, so as to cut out 
several lamps, the bell will ring violently, 
and continue to do so until the extra current 
required for those lamps has been turned off 
An important advantage of this device over | 
others designed to serve the same purpose, 
is, that it is operated by the same current as | 
that which operates the lamps, and does not | 
require the aid of a local battery. | 

ELECTRIC MOTOR. 


Fig. 26 represents an electric motor. 





ECTRICAT REVILHW . 


lights glow like great animated Jilies in the 
lair. As the water-lily sways on the stream, 
|and is hidden sometimes by the swelling 
waves, so the current of the air seems to bend 
and break over this great bed of electric 
flowcrs. ‘They are gone,’ you say. ‘No, 
there they are, firm and brilliant as ever.’ 
But at the next gust they are almost extin- 
guished. Where do they hide in those ether 
currents, which our eyes cannot penetrate, 
only to come up again with the graceful 
rhythms of the lily-bell?” 
———ea>o—____ 


On the Electrical Resistance of the Human 
Body. 





ature publishes an abstract of a paper 
read before the British Association at South- 
port, by W. H. Stone, M.A., F.R.C.P., 


}in which the writer, after premising that 


hitherto electricity in its application to the 


The general appearance of this motor is| human body had not come up to expecta- 


| similar to that of the large size generator, | tions reasonable in the case of so powerful a 


with the exception that it has no current-| force, and that it was evidently still in an 
regulator, and that the binding-posts are on | embryonic state, mentioned some examples 
the front instead of at the back, as in the|of the conflicting and contradictory state- 


Fic. 23.—REFLEcTOR 


larger machines. This is also used to pro- 
duce a single light of great illuminating 
power, it being especially designed for cur- 
rents of great quantity and low electro- 
motive force. 

STANDARD FOR GENERATOR. 

It is sometimes important to locate a ma- 
chine so as to be able to stop its running by 
shifting the belt, without stopping the 
power, where it is impracticable to use a 
loose pulley on the shafting. To serve this 
purpose, this company manufactures a 
standard to which a loose pulley is attached, 
as shown in the above cut. It is designed 
to be bolted back of the machine, so as to 
hold the loose pulley concentric with the 
driving pulley of the machine. It is fitted 
with a stationary oil-cup, so arranged as to 
allow the bearing of the loose pulley to be 
oiled while in motion. 

—— +o —— 

A lady, writing to a Western journal of 
the recent exposition at Louisville, gives the 
following glowing description of the scene at 
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‘ocusING LAMP. 


ments made by different authorities as to its 
electrical resistance. These varied from 
| 13,000 to 2,875 ohms and less. He believed 
it was enormously overstated, and had for 
this reason applied. himself to make some 
more accurate determinations. He was at 
once met by three obstacles:—{1) The diffi- 
culty of making good contact through the 
skinofalivingman. (2) The limitation of the 
amount of current by pain, and by the fact that 
the rapid opening and closing of strong cir- 
cuits produced a tetanic state of muscle. 
(3) The fact that the human body is an easy 
electrolyte, almost immediately furnishing 
currents of polarization. , 

As regards (1), the axiomatic statement 
seemed to be that the poles must be infinitely 
large compared with the current they had to 

|conduct. This condition he had attempted 
| to fulfill in five different ways, two at least 
|of which were successful ; either by im- 
| mersing the feet and hands in baths of brine 
| in contact with an electrode of amalgamated 


‘lead or zinc of from fifty to a hundred 





night: ‘‘If you approach it by night, you see | square inches surface, or by soaking these 
strings of electric lights upon the streets, like | extremities n brine, and then wrapping a 
luminous bells; it seems their twinkle must) strip of flexible lead two feet long by two 
tinkle into joyous chimes, so fairylike and | inches wide about them, after the fashion of 
restless and gay they hang. Besides these | a surgical spiral bandage. The fact that the 





3 
proved to demonstration by an observation, 
from which it appeared that the resistance of 
a corpse, treated with the spiral leaden 
bandages from foot to foot was 1,150 ohms, 


and with solid silver conductors thrust three 
inches deep into the plantar muscles was 


| actually 50 ohms more, 


Under the heading of contacts it was 
essential to determine definite anatomical 
points from which the measurements should 
start, and which readily admitted of linear 
verification. Such points existed in the 
prominence of the ulna at the inner side of 
the wrist, and the lower edge of the external 
malleolus at the ankle. The shortest course 
traversed by the current between these two 
points had been measured to a quarter of an 
inch. 
There were three principal directions in 
which determinations had been made : 
1. From hand to hand. 
2. From foot to foot. 
3. From hand to foot. 
No. 1 was much the same as the height of 
the subject, and was not liable to great 
variation. 
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Fie. 24.—Exterior View Indicator anp ALARM. 


No. 2 varied more, since the difference 
between very tall and shorter men lies chiefly 
in the legs. 

No. 3 was perhaps the best test of the 
average conductivity of the body, since 
looped currents were sure to traverse the 
whole trunk, and even caused motor dis- 
turbance in the extremities not included in 
the circuit. 

Three such observations were given, in- 
cluding one on a man of the exceptional 
height of nearly eight feet. 

As regards pain, it was noted that the 
E. M. F. used varied from three to ten bi- 
chromate cells of 1.8 volts each. Even the 
first was occasionally complained of, thus 
incidentally showing the goodness of the 
contact obtained. In morbid conditions, 
such as that termed myxeedema, the E. M. F. 
of ten cells or eighteen volts through a 
resistance of only 1,260 ohms was easily 
borne, and indeed hardly felt. The third 
difficulty, that namely of electrolysis, was 
the most serious ; indeed the particular metal 
of which the electrodes were made sank 
into insignificance compared with the rapid 
and vigorous polarization of the moist tis- 
sues of the body itself. A rotating com- 
mutator on Wheatstone’s plan, and after- 


| Edison lights, all through the park the Brush | skin resistance was thus reduced to zero was | wards a metronomic instrument, by which 
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the periods of alternation could be varied, 
were first used, but with only partial suc- 
cess. A more delicate mode of discharging 
was found in the use of an ordinary com- 
mutator key worked like a piano with the 
index and middle fingers of the left hand ; 
a double contact key, putting battery and 
galvanometer successively in circuit, being 
beneath the right index finger. The left 
keys being first depressea alternately, the 
right key produced a double deflection, 
while the bridge resistance was too iow, 
which was replaced by an opposite double 
deflection when it was intentionally made 
too high. By watching the galvanometer a 
point was easily found where it ceased to 
“throw,” and then three sucéessive con- 
tacts in either direction were taken to deter- 
mine resistance, In spite of all precautions, 
the second measurement was sometimes in 
excess of. the first, owing to a polarization- 
current assisting the battery. This, how- 
ever, never amounted to more than about 
five ohms, and was easily allowed for. 
Between each set of observations a short- 
circuit key, inserted outside the bridge, was 
closed for at least a minute, so as to discharge 
patient, bath, and electrodes. 

The measurement was then repeated with 
inverted current, aml the mean taken. 

One set of examples out of many was 
read to the meeting. Three men of very 
different heights were tested according to 
the following table : 

Ht. UInato Foot Foot 
Wt. mal‘us. to ft. to hd. 
ft.in, st.lb. ft.in. 


1. Mr. Todd...........56.. 7 18..5 994. .945..1,820 
2. Mr. Shakel..........63..13 0..70 ..930..1,027 
3. Hungarian Giant....7 8.. 37 ..980..1,082.5 


Two of these were students at St. Thomas’s 
Hospital; the third an Austrian now ex- 
hibiting at the Aquarium, and kindly lent to 
the writer for examination. All the three 
were singularly strong, healthy, well-pro- 
portioned mea, of active athletic habits. 
An interesting illustration of physiological 
laws here incidentally cropped out, showing 
that, in the normal human body considered 
as a machine, as is the length of the osseous 
levers so is the sectional area of the motor 
This in the present instance re- 
sults in an almost complete identity of the 
electrical resistance, increased length being 
very fairly balanced by increased sectional 
area in the conductor. A good test of mor- 
bid leanness or fatness might probably be 
founded on this identity. 

A few words only were given to the 
variations of human resistance in disease 
and with alteration of temperature. 

As regards the former, six cases of hemi- 
plegia were cited; three on the right and 
three on the left side of the body, in all of 
which the paralyzed was found less resistant 
than the healthy side, in amounts varying 
from 120 to 730 ohms. The only case which 
differed from this rule was that of a worker 
in copper, from whose secretions three milli- 
grams of metallic copper had been extracted, 
where the cupreous impregnation obviously 
modified the general resistance of the body, 
as the writer had found it to do in the case of 
lead and mercury also. 

A confirmation of the view already ex- 
pressed by the writer of the paper, that the 
human body follows the law of solid rather 
than that of fluid conductors under changes 
of temperature, had occurred in the instance 
first quoted, where the occurrence of drop- 
sical effusion in the lower extremities per- 
manently reduced the resistance from the 
values originally given, the lowest of which 
was 2,300, to 750 ohms. 


muscles, 
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Bleaching with Salt by Electricity. 





Our esteemed contemporary, the Ze.tile 
Record, says, upon this subject, that La- 
barrque’s solution, or sodic hypochlorite, is 
one of the most perfect bleaching agents 
known. It is usually made by adding a so- 
lution of sodic carbonate to one of chlori- 


HLECTRICAT REVIHW. 


bonate will be a mixture of sodic chloride 
and sodic hypochloride. The last-named 
possesses bleaching properties, and in a two- 
fold degree. Composed of soda and hypo- 
chlorous acid (ClO), it contains in a state of 
exceedingly unstable combination the two 
great bleaching agents, chlorine and oxygen. 
By its decomposition these are liberated, and 
as, when first set free—that is to say, when 
in their nascent state—chemical agents are 
most potential, the conditions under which 
the two elements exist are the most favorable 


Fig. 


possible for the effective exercise cf their dis- 
colorizing qualities on vegetable fiber. * 
Now, it is for the purpose of securing 
these conditions that the aid of electricity is 
invoked. That this subtle agent has the 
power of decomposing metallic salts has 
been known for nearly a century. The nov- 
elty lies in the application of it to the decom- 
position of a solution of common salt, in the 
presence of the fiber or goods to be bleached. 
This solution contains, of course, the ele- 
ments of water,oxygen and hydrogen,and the 





nated lime or bleaching powder. As thus 
made, it is not pure, for the chlorinated | 
lime, being a mixture of calcic chloride and 
calcic hypochlorite, the solution which re- 
sults from its decomposition by sodic car-' 





elements of salt, chlorine and sodium. The 
effect of a passage of a current of electricity 
through the solution is to set all these ele- 
ments free, and the fiber is bleached by 
the combined action of the oxygen and 














chlorine. The old forms of galvanic battery 
were but illy adapted to do this work of elec- 
trolysis The modern generator, the dynamo, 
uniles power and economy, and not until it 
had come into use was the process we are 
about to describe made industrially prac- 
ticable. 

According to our esteemed contemporary, 
Le Moniteur de la Teinture, the apparatus 
invented and put in operation by Messrs. 
Naudin & Schneider, of Paris, is giving satis- 
faction. It consists of a reservoir called the 





Fie. 26.—E.ecrric Moror. 
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Fia. 27.—SranpDARD FOR GENERATOR. 











[December 13, 1883 
electrolyzer, and of a vat, both of which can 
be tightly closed. The electrolyzer is so 
placed that its bottom is on a level with the 
cover of the vat. It is provided with a 
safety valve, and from its top a pipe pasSes 
to the upper part of the vat containing the 
materials to be bleached. A pipe passes 
from the bottom of the vat to the bottom of 
the electrolyzer, and by means of a pumpthe 
liquid in the lower is forced into the upper 
vessel. By properly arranging poles or elec- 
trodes and wires the electrolyzer can be put 
in circuit. 

The following is the method of operating: 
The vat containing the fiber or cloth to be 
bleached is, as well as the electrolyzer, filled 
with a solution of common salt. The solu- 
tion in the latter is submitted to electrolysis. 
Portions of both the water and the salt un- 
dergo decomposition. The oxygen of the 
one unites with the chlorine of the other, 
producing hypochlorous acid, which unites 
with the sodium, forming the sodic hypo- 
chlorite. 

The extent to which the decomposition has 
gone on is ascertained from time to time by 
drawing off a small portion of the solution, 
and determining its bleaching effect upon 
indigo test liquor. When the decomposition 
has proceeded far enough, the pump is set in 
motion, by which the solution of common 
salt from the bottom of the vat is forced into 
the bottom of the electrolyzer, raising the 
level of the solution of hypochlorite in the 
latter, which flows out of the-upper pipe into 
the vat and upon the top of the mass of fiber 
or tissue contained therein. The slow and 
steady transfer of the solution of salt in the 
vat to the electrolyzer, there to be more or 
less decomposed and converted into hypo- 
chlorite, which, thus freshly prepared, falls 
upon and, so to speak, filters through the 
matters to be bleached, altogether comprise 
a series of operations which seem to possess 
rare advantages. Among these the uniform- 
ity in the strength of the bleach will not be 
overlooked. 

Nor should it be forgotten that other 
chlorides than common salt, as well as alka- 
line iodides and bromides contained in sea 
water, may be transformed by electrolysis 
into bleaching salts, and the suggestion as to 
how far that water, more or less concen- 
trated, can be used in the process may well be 
ascertained. 

The safety valve mounted on the elec- 
trolyzer, and designed to permit the escape 
of the free hydrogen produced, would also 
permit that of portions of the chlorine, and 
thus occasion loss and inconvenience, but 
for a neat and simple attachment. This 
consists of a small vessel contaming an alka- 
line solution which contains the chlorine, 
thus separating it from the hydrogen with 
which it was mingled, and preventing its 
escape. 

———_ ope  —— 


Report on Secondary Batteries. 





[Report presented by MM. D. Monnier 
and E. Guitton to the syndicate of ‘‘ La 
Métropolitaine Electrique,” on the applica- 
tion of Faure-Sellon-Volckmar accumulators 
to incandescence electric lighting and to the 
propulsion of tram-cars. } 

1. THE RENDERING OF THE ACCUMULATORS. 

Accumulators store up, by chemical action, 
the electrical energy furnished to them by 
an external source, and then reproduce this 
energy in the form of an electrical current 
by virtue of chemical reaction. 

This double transformation cannot be 
realized without a loss of work which it is 
desirable to estimate as accurately as pos- 
sible. 

The rendering of accumulators is the rela- 
tion between the quantity of electrical energy 
furnished to the accumulator and the work 
which it will furnish in discharging. 

This coefficient has been determined ex- 
perimentally with a battery of 10 elements 
of accumulators of the type 17.5 k., which 
were sent to us charged. 

The battery was discharged, then re- 
charged and discharged four times alter- 
nately. 

The four charges furnished 1,761,816 
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coulombs of electricity, with a total energy 
of 4,040,000 kilogram-meters. 

The four corresponding discharges fur- 
nished 1,485,966 coulombs of electricity, with 
a total energy of 2,526,630 kilogram-meters. 

_ The final discharge being stopped at the 
moment when the battery was in the same 
electrical condition as at the commencement 
of the first charge, the sum of the results 
furnished by the four successive discharges 
represents the actual rendering of the four 
corresponding charges. 

The preceding figures show therefore : 

1. That the total quantity of electricity 
returned in discharging is equal to 84.34 per 
cent. of that which was consumed for 
charging ; this is the rendering tn quantity. 

2. That the total amount of energy given 
off in discharging is equal to 62.44 per cent. 
of that which was consumed for charging ; 
this is the rendering in work, the most im- 
portant from a practical point of view. 

2. THE CAPACITY OF ACCUMULATORS. 

The capacity of an accumulator is meas- 
ured by the total work which it will furnish 
after having been completely charged ; but, 
practically, accumulators are never com- 
pletely discharged, because the last few 
hours of a complete discharge only furnish 
a very small quantity of energy which it 
would be difficult to utilize. Besides, the 
energy which the accumulator still possess- 
es is not lost; it constitutes a permanent 
reserve nécessary for the regular working of 
the apparatus. 

The practical capacity of an accumulator 
will therefore be lower than its actual capac- 
ity ; it will be measured by the work which 
the accumulator will furnish usefully in con- 
tinuous operation before being re-charged. 
It is thus that we found that our battery of 
10 elements, containing 175 kilogrammes of 
useful material, would furnish in continuous 
operation a total work of 670,752 kilogram- 
meters, or 2.4843 H. P.-hour, which cor- 
responds with 14.2 H. P.-hour per ton of 
useful material, or 70 kilogrammes per H. P.- 
hour. 

The battery gave an average of 14.76 
ampéres or 0.84 ampéres per kilogramme 
of useful material in one of the series. 

The capacity deduced from the preceding 
data is not absolute, and it is probable that, 
by improvements in the construction of the 
accumulators, the weight of metal required 
per horse-power hour will be considerably 
reduced. 

The figure given above applies to con- 
tinuous working, as, for instance, for light- 
ing exclusively by a battery of accumula- 
tors: if the work was not continuous, or if 
the accumulators were employed merely as a 
regulator upon a circuit supplied by a 
dynamo, the practical capacity would be 
greater. , 

We would remark that, in most cases, the 
weight of the accumulators employed is in- 
tentionally increased rather than diminished ; 
for if, on theone hand, it entails an increase 
of the capital invested, on the other the ap- 
paratus will wear better. 

The figure given above should, therefore, 
be considered as a simple indication refer- 
ring toaspecial case, and it is industrial experi- 
ment which must determine, for each kind 
of application, the most advantageous rela- 
tion between the weight of the accumulator 
and the work to be done. 

3. THE DURABILITY OF ACCUMULATORS. 

It is evident that the durability of accumu- 
lators depends on the quantity of energy 
which they have to store up. Experimental 
data on this important point is wanting, but 
we think that it is possible to estimate 
accurately enough the maximum limit of 
use of accumulators. 

It would be out of the question to begin 
here a detailed discussion of the various 
chemical reactions which take place in an 
accumulator during the period of charge 
and discharge, and we will confine ourselves 
to mentioning that the gradual alteration in 
the accumulator is due to parasitic reactions 
which absorb, as pure loss, a portion of the 
work supplied, and transform the positive 
electrode by degrees into bioxide of lead, so 
that in time the positive plates become jnert, 


and must be replaced whilst the negative | its base. Not the least of these conditions is 
electrode is not sensibly changed. | the avoidance of all less elevated conducting 

To transform by electrolysis 1 kilogramme divergences within striking distance of the 
of lead into bioxide of lead, it requires | conductor—in especial, such dangerous di- 
1,855,000 coulombs of electricity. | vergences of this character as gas pipes con- 

To transform in the same manner 1 kilo- | necting with the general gas main, and there- 
gramme of minium it requires 565,600 coul-| fore forming good earth contacts. 
ombs of electricity. | -- 

The plates of the positive electrode are, An idea of what free trade has done for 
formed of two parts of lead, one part of | England is shown in the decline of the silk 
minium. |industry more than one-half during the past 

Therefore, in order to completely peroxy-| twenty years, being driven out by the com- 
dize 1 kilogramme of positive electrode, it | petition of the higher art of Germany and 
would require 1,425,200 coulombs of elec-| France. What protection has done for 
tricity. America is also shown in the growth of the 

Adopting the rendering in quantity already | silk incustry from merely nothing, twenty 
found (84.34 per cent.), and admitting that | years ago, to a position only third in the 
the quantity of electricity lost in the dis-| world’s production at this time. The follow- 
charge is entirely consumed in oxydizing the | ing table shows where silk is made: 











positive electrode, we see that when the} France......................+- $85,000,000 
accumulator has received 9,100,000 coulombs | ee 
of electricity, 1 kilogramme of positive | United States.................. 35,000,900 
electrode will have been rendered useless. | Great Britain.................. 25,000,000 
The work furnished by the accumulator | Switzerlapd. Peebeaseaheesteenes 18,000,000 
during this time will have been 4.5 H. P. | Russia ..................see0e- 16,000,000 
hours. EE a ee 12,000,000 
But experiment shows that the loss of |Italy.......... See erelieheneeinwe 15,000,000 
electricity is caused partly because the gases | Japan........... 0 .......00 ... 5,000,000 
resulting from the electrolysis are not com-| Other countries............... 17,000,000 

pletely fixed by the electrodes ; the con- = 
sumption of the positive electrode will be, PE Ses piorecceanwses $270,000,000 
therefore, in reality, slower than the pre- . : : 
ceding calculation indicates. As this elec-| The daily reports of the bank clearings is 
trode would be rendered useless before the the only ready means of showing the com- 
parative importance of business centers, and 


peroxydation was complete, we will admit | 


that, in practice, the positive electrode wil] | these give the indication of monetary ac- 


act as if the consumption was 250 grammes | hen _— oy go wed ee a 
of useful material per horse-power hour | oa =e a “1 ; a ax 4 , 7 reed 7 
disposable from the accumulators. ee Sa oo oe ee 
4 |ness and financial world. The clearings at 
. MOTIVE POWE 2QUIRED FOR C ; : 

ag BE REQUIERD FOR CHANGING | each city on days named were: 
ACCUMULATORS. 


Cities, Nov. 5. Oct. 29. 

Accumulators are charged by means of | New York. ..... $126,240,295  $166,267,676 
shunt-dynamos, of which the dimensions| pogion .... 12,460,354 11,954,539 
and winding should be suitable for this | Chicago aero) 10,197,000 8,608,009 
special work. With a Siemeus 8 Dy ma-| philadelphia ... 8,534,107 6,882, 120 
chine meeting these requirements, we obtain “i ae 3 428 688 2 686,280 
at the terminals of the machine 85 per cent. | pajtimore...... 2, 548,775 1,975,102 
of the total electrical work. |San Francisco. . 2 260,023 2,234,413 

This total electrical work being itself 0.88 | New Orleans 1.372 160 1,868,304 
of the motive power developed, we see} pri 








that the electric energy disposable at the | 
terminals of the dynamo represents 74.80 of | 
the motive power. 

The accumulators having, as we have 


The Electric Light in the Navy. 





WasuiIneton.—The Navy Department has 
‘ ‘ z received three of the new electric lights from 
already shown, a rendering : = electrical | France. Two have been placed on the United 
work of 62.44 per cent., their mechanical | states steamship Trenton, and the other will 
rendering will be 46.5 per cent.—that is to | be used at the torpedo station, Newport. It 
say, that 1,000 kilogrammeters of work de- is likely that these lights will be adopted for 
veloped by the motor would be equivalent to general use in the navy. 
465 kilogrammeters disposable from the ac- | — 
cumulators.— London Electrical Review. | Electric Wires. 

~ <-- — 

An interesting acoustic apparatus, called | rEPoRT OF THE FINANCE COMMITTEE OF THE 
the *‘ electro-magnetophone,” was shown at | BOARD OF ALDERMEN. 
the Munich electrical exhibition. The in- 
strument consists of a tin disk fixed at the) Alderman McLaughlin presented a resolu- 
bottom of a hollow cone, and having above | tion in the Board of Aldermen on October 
it an clectro-magnet, and beneath it a mer-| 10, providing for the appointment of a com- 
cury cup into which dips a metallic point. | mittee of three to inquire into the matter of 
When the electric current passes, the electro- telegraph, telephone, electric light, and 
magnet attracts the disk and breaks the con-| other wires, and the danger they cause to 
tact with the mercury, the current ceases to | persons in the streets, and especially to fire- 
pass, and the contact is restored, so that the |men in the discharge of their duties. The 
disk is set in rapid motion, and may make | resolution was adopted, and the committee 
from 400 to 440 vibrations per second. An | was also instructed to report on the authority 
intense sound is produced, which itis thought | under which the poles for the wires were 
may be made sufficiently loud to serve as a| erected. Subsequently the special commit- 
fog signal. |tee was discharged and the whole matter 
| was referred to the Finance Committee. At 

According to a writer in Nature, some of | the meeting of the board on the 5th inst. 
the essential conditions of a true and perfectly | the following report was presented : 
reliable lightning conductor are commonly | That, in obedience to the instructions con- 
neglected. Among these essential conditions | tained in the resolution, your committee 
may be named ample dimension and un- | have examined the question so far, at least, 
broken continuity in the rod, free earth con- | as it relates to the erection and use of poles 
tacts and frequent examination by galvan-|for conducting wires by the several com- 
ometers of the condition of these to prove that | panies authorized to light the streets of the 
there is no gradual impairment through the | city by electric lights. This right or privi- 
operation of chemical erosion; the employ- | lege has been granted to three different com- 
ment of points enough to dominate all parts | panies, viz : The Edison Electric Illumina- 
of the building; the addition of terminal | ting Company, of New York; the United 
points to the conductive system wherever | States Illuminating Company, of New York; 
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any part of the structure comes near to the 
limited surface of a conical space—having 
the main point of the conductor for its height, 
and a breadth equal to twice the height of 
that point from the earth for the diameter of 


and the Brush Electric Illuminating Com- 
pany, of New York. 

‘« The grant to each company contemplated 
the laying of the wires or conductors under 
ground, under such conditions ‘as may be 








5 


prescribed by his Honor the Mayor, the Con- 
troller, and the Commission of Public 
Works, who are now by law authorized to 
make provision for lighting the streets of the 
city,’ and consequently, in the opinion of 
your committee, it is clearly within the 
power of the Common Council, should it 
deem it in the interest of the public to do so, 
to compel these companies to comply with 
this condition of their grants. Any doubt 
on this question is set at rest by the follow- 
ing stipulation, which is contained in each 
of the grants to the companies named : 

*** Whenever at any time any permit shall 
be granted to open the streets, pavements, or 
sidewalks for the purpose of laying the 
tubes, wires, conductors, and insulators of 
the company a sum equal to one cent per 
lineal foot of street occupied under such 
permit shall be paid to the city.’ 

‘*The ordinance passed December 10 and 
approved December 11, 1878, and the permit 
granted to the New York Electric Lines 
Company April 10, 1883, are clearly permits 
under which the electric light companies, if 
so disposed. may comply with the condition 
in their respective grants quoted above, 

““It may be contended, however, that the 
provision in the grants to these electric light 
companies contemplates obtaining the per- 
mission therein alluded fo by each company 
separately, and that it would not be just to 
compel them to purchase the right to lay 
their wires and conductors under ground 
from the persons named in the ordinance of 
1878, or the permit of 1883. To overcome 
this objection it may be well to authorize 
each electric light company to lay its own 
wires under ground, in order that no ad- 
vantage may be taken of these companies if 
compelled to conform to the requirements of 
their grants, by the holders of the right 
obtained in 1878 and 1883. Each company 
will then have the option to lay its own 
wires under ground or enter into an agree- 
ment with those who already have the privi- 
lege to lay wires for conducting electricity 
under ground in the streets of this city. 

“Your committee are very decidedly of the 
opinion that the time has arrived when 
prompt action by the Common Council is 
necessary to relieve our citizens from an evil 
that is daily increasing in proportions and 
that has already attained a growth that is 
most alarming. The loss of property by 
fire caused by the contact of electric con- 
ductors might be borne, as the loss may be 
made good and compensation givento the 
loser; but when the lives of our citizens are 
not only constantly menaced and endangered, 
but actually destroyed, by the action of the 
subtle agent that courses through the innum- 
erable wires that, from unsightly and inse- 
cure wooden poles, traverse nearly every 
avenue, street, or public place within the 
corporate limits of the city, it is the impera- 
tive duty of the Common Council to inter- 
fere between our cilizens and these electric 
illuminating companies and compel a com. 
pliance with the terms of their respective 
grants from the corporate authorities by re- 
quiring them to remove the poles and wires 
from our highways, and to lay their tubes, 
wires, conductors, and insulators beneath the 
surface of the streets, avenues, and public 
places in the city, according to the terms of 
the grants to these electric illuminating com- 
panies. a compliance with their conditions, 
in respect to laying their wires under ground 
will also be a source of considerable revenue 
to the city ” 

An ordinance embodying the points in the 
report accompanied it, and Alderman O'Neil 
moved its adoption. In doing so he referred 
to the number of accidents which had occur- 
red recently, and pointed out the necessity 
for immediate action. Undue haste was 
deprecated by Alderman Kirk, it being a 
question in his mind if the board had the 
authority to compel the companies to place 
their wires under ground after it had given 
them permission to erect poles in the streets. 
Alderman Fitzpatrick suggested that it 
would be well to have the opinion of the 
Corporation Counsel on the proposed ordi- 
nance. Alderman Wells said that he thought 
that action should be taken without un- 
necessary delay, and suggested that the 
matter be made a special order for a week 
from next Wednesday, This was agreed to, 











Kansas City and Northwestern News. 





Dec. 1 

A disastrous fire occurred in this city on 
Wednesday, the 28th, and the telephone 
company suffered a loss of about $1,000. 
The building adjoining the exchange, a large 
wholesale drug establishment, was burned to 
the ground, and the heat of the flames melted 
the cables that passed in front. Four of 
them went down, as well as the guy wires. 
Strange to say, the chestnut poles stood the 
enormous strain without breaking, and as 
soon as the fire diced down a temporary rope 
guy was placed, and the one-sided pressure 
The work of splicing the cables 
commenced the next day, and by Monday of 
next week, General Superintendent Smith 
expects to have them all working. The fire 
well handled, or the operatiug room 
would have been completely destroyed. As 
it was, the damage was all outside. 

Fifty telephones were put in at Kansas 
City during the month of November. 

Col. Clowry, General Superintendent of 
the Western Union, visited Kansas City this 
week. From here he went to Denver and 
Santa Fé on a tour of inspection. 

C. D. Crandall, Secretary of the Missouri 
and Kansas Telephone Company, returned 
Tuesday from Chicago, where he and Mrs. 
Crandall were entertained by the Western 
Electric people, a supper attended by Prof. 
Elisha Gray, and a number of other electri- 
cians, being given in their honor. 

Telephone stocks, after a depression of a 
few months, are again leoking up in the 
West. There will be considerable activity 
in this line of stocks among the Western 
dealers this winter. 

The material has ordered for the 
construction of a toll line between Carroll 
ton and Norborn, Mo., a. distance of twelve 
miles. 


Kansas Crry, Mo, 
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The Mexican Telephone Company. 





Touching the reported sale of the right to 
take out patents for the Bell and Blake tele- 
phone apparatus ip Mexico to the Mexican 
Central Telephone and Telegraph Company, 
and the statement that the Mexican Tele- 
phone Company declined to purchase the 
same on the ground that said rights were 
considered valueless, a party interested on 
the subject says that Central has the opinion 
of eminent counsel in the United States and 
Mexico, that prior use does not invalidate the 
inventors’ rights in the Jatter country, and 
the good-will alone carries with it the royal- 
ties due the inventors from the American 
Bell Company, amounting to $1.50 on every 
instrument exported to Mexico. The Cen- 
tral company had, it is claimed, Oct. 1 over 
260 subscribers in connection with its four 
exchanges, and has applications for many 
more, In its territory there are five cities of 
over 50,000 inhabitants, three of over 20,000, 
and seven of from 5,000 to 10,000, and in all 
eighteen to twenty of sufficient size to war- 
rant telephone exchanges. The Mexican 
Central, the Mexican National and the Mexi- 
can Oriental, Inter-oceanic and International 
railroads pass through and ‘connect their 
chief cities, and whatever growth awaits 
Mexico will naturally take place along the 
route of these lines—especially on the Mexi- 
can Central. During August and September, 
1883, sixty-nine subscribers were added to 
the four exchanges in Guanaguato, San 
Louis Potosi, Zacatecas and Leon. In 
August the calls for connection were 12,488, 
and in September reached 19,916. About 


‘30,000 has thus far been expended in plant 
by this company. 
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The Missouri bail Kansas Peegans' Com- 
pany have average: twenty-five subscrib- 
ers per week since July last. 

ee 

A new telephone exchange has been started 
in South Wales, which yroups together 
Swansea, Cardiff, Newport, and Ebby Vale, 
a distance of between eighty and ninety 
miles. They also join a station at the Mumn- 
bles Head. 





—_—_-a>e—____- 

The Tropical Telephone Company have 

just shipped four hundred sets of instru- 
ments, complete, to Buenos Ayres. 

-_ 


* Libel by Telephone. 











A curious case has recently occurred in 
Hamburg, in which the manager of a branch 
establishment sues his employer for libel by 
telephone. The manager pretended that he 
did not hear the message, and obtained a 
witness to receive the second edition ; but as 
telephone messages can be heard by others 
than those they are intended for, it is con- 
sidered that a libel spoken through the tele- 
phone is ‘‘ published,” hence the action, the 
result of which is not without interest to a 
good many. 

ee eee 

Mr. C. D. Huntington sailed from New 

York in the steamship City of Puebla last 


Thursday. He goes back to Mexico in the 
interest of the firm of Delano, Haines & Co. 


—_—_~q@pe—__— 

Mr. E. T. Gilliland will open his new ex- 
perimental shop in Boston this week. 

———_ +> —__——_- 

Major Geo. W. La Rue, representing the 
firm of Delano, Haines & Co. in the City of 
Mexico, has just returned,and will remain in 
this city. 

——egpe—_—__ 

The New England Telephone and Tele- 
graph Co., formerly the Bay State, Boston 
& Northern, Suburban and National Bell of 
Maine, held a meeting at their office, 40 
Pearl Street, Boston, Mass., on Nov. 21, to 
consider the,idea of dividing New England 
into six sections. A plan being agreed upon, 
the following superintendents were appoint- 
ed: John T. Wheeler, General Superintend- 
ent; Col. Plympton, of Boston; Mr. Daboll, 
of Springfield ; Mr. Hunt, of Greenfield ; 


Mr. Smith, of Salem; Mr. W. H. Black, of 
Worcester, Mass., and Mr. Farnham, of 
Portland, Me., division superintendents. 


Mr. Black, formerly cashier of the Bay State 
Telegraph Co., has one of the largest terri- 
tories, including South Framingham, Wor- 
cester, Clinton, Fitchburg, Lowell and Mar!l- 
boro, Mass.; Nashua, Manchester and Con- 
cord, N. H., and other important places. 
The new appointments are considered good. 
>: 


The net output of the Bell Telephone Com- 
pany for the month ending Nov. 20, was 
3,811 telephones, against 3,706 in October, 
and 5,033 in November of last year. 

-~<-- * 

Since our Jast report ‘the work of ex- 
tending the telephone lines throughout the 
territory operated by the Pennsylvania Tele- 
phone Company has been pushed forward 
with remarkable energy and success. In 
order to give an idea of the manner in which 
the work is progressing we give the work 
of one day, which was done by the con- 
struction gang consisting of thirteen men : 
They dug the holes and planted fifty poles, 
strung nine miles of wire, and put up two 
sets of instruments. This same gang is at 
present constructing a line from York te 
Hanover. 

The territory lately operated by the Han- 
over Telephone Exchange, including the 
town of Hanover and surrounding country, 
has, during the past month, been acquired 
by the Pennsylvania Telephone Company, 
and now a trunk line is being constructed 
connecting Hanover with York. 

Hanover will be made the central point for 
a number of surrounding towns and villages, 
among which is Gettysburg, Littlestown, 
New Oxford, McSherrystown, East Berlin— 
all these points will be connected with the 
outside world through Hanover and York 
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haan: The business interest of | these 
places will be greatly enhanced by these 
telephone facilities, and the business men 
who take hold an‘ control the lines from the 
outstart will derive the greatest benefit. 
They are also getting in at much lower rates, 
|now that the construction gang is in their 
|neighborhood, than after the exchange is 
| fully established at Hanover. 

The work is also progressing rapidly at 
other points. During the last month Straus- 
burg and other points in Lancaster county 
|have been connected, as well as towns in 
| other counties in the territory. 

An active work is also being pushed for- 
ward in the counties in the State of New 
Jersey which are under the control of the 
Pennsylvania Telephone Company; and by 
our next issue we expect to give a full re- 
port of the new lines in that section of the 
territory. 

From the interest exhibited by the busi- 
ness men of the smaller towns and villages 
throughout the counties conérolled by the 
Pennsylvania Telephone Company the work 
of extending telephone wires has just com- 
menced, and the indications are that the 
business of the company next year will be 
immense. 

The first year of the history of the com- 
pany will close on the last day of 1883, and 
the first vear’s work, so far as rapid growth 
in business, economical management and 
large dividends are concerned, places it at 
the head of telephone companies in America, 
and distinguishes Mr. Wm. Ker as an able 
general manager.— The Telephone, York, Pa. 

— <> 

The firm of Delano, Haines & Co dis- 
solved December Ist. Mr. J. D. Haines 
will be identified with the Time Tele- 
graph Company, and Mr. F. M. Delano will 
carry on the business formerly conducted by 
the firm. 


= <—- #: 

Mr. Harry Thayer, the courteous and popu- 
lar manager of the Western Electric Co. here, 
returned to Chicago yesterday, te resume his 
former position as manager of the company 
there. Mr. Thayer has made many warm 
personal friends during his brief stay here, 
who will sincerely regret his return to Chi- 
cago. Both his company and himself cer- 
tainly have reason to be proud of his business 
management, and the excellent impression 
he has made among the telephone people in 
the East while here, and it is probable he 


will soon return. 
+e __——__ 


By an ingenious automatic contrivance, 
telephone subscribers in Boston are fur- 
nished with Harvard Observatory time every 
minute, whenever they choose to listen at 
their receiver. Suppose the time to be 
11.39, the listener will ,hear eleven clicks 
given slowly, then three, and then nine more 
slowly, with shortintervals after each series. 
When the minute hand is exactly upon the 
point there is a short buzzigg sound, in or- 
der to fix the time with precision.—New 


York Sun. 
ie 


Mr. C. A. Brown, the well-known man- 
ager of the Western Electric Company, 
recently of the Chicago office, has returned 
to take the same position formerly held by 
him here. His friends will welcome his re- 
return to New York. 

—-- 


The Telephone in Glasgow. 








The telephone exchange system has un- 
dergone very great extension in Glasgow 
within the past couple of years. In the 
month of March, 1881, the different interests 
then existing were amalgamated in the Na- 
tional Telephone Company; and whereas 
there were at that time 290 exchange sub- 
scribers, there are now 650 exchange and 
200 private lines. There are now no fewer 
than six exchanges—one each in Queen 
street, St. Vincent street, Douglass street, 
Morrison street, (south side), Hillhead, and 
Bridgeton ; and all of them are connected 
together by means of trunk wires. The 
first-named exchange is the principal one, 
there being in all about 400 subscribers con- 
nected with it. There are eight switch- 





boards in it, each of which affords communi- 





cation with fifty. subscribers, and all the 
boards are intercommunicated, so that a 
subscriber in one may be ‘‘ connected up” 
with a subscriber in another. At each of 
the boards there are two operators, and near- 
ly all of them are young ladies. There is no 
ringing of bells, or anything of that kind ; 
but when a subscriber calls a small disk falls 
down which at once attracts the attention of 
the operator. Ail the exchanges are open 
night and day, in which respect they are in 
advance of the telephone exchanges in Lon- 
don ; and communication can be had with 
Edinburgh and Leith, Greenock and Pais- 
ley, by means of trunk lines; and with the 
Ambulance Association, the infirmaries, 
most of the public buildings, and many 
warehouscs, offices; and pablic works. It is 
specially worthy of remark that there are 
many private lines from Glasgow to places 
at distances of ten, twenty, or even thirty 
miles beyond the boundaries. Further, it is 
interesting to notice that each subscriber on 
the average calls up another five times a 
day, and allowing for five replies, each tele- 
phone is used ten times a day; but some 
subscribers use their telephones fifty or sixty 
times daily. As many as 4,000 connections 
are sometimes made in one day. The Na- 
tional Telephone Company have now ob- 
tained a concession from the Postmaster- 
General by which a reduced tariff can be 
charged for intercommunication between 
the large towns and cities and Glasgow.— 
Engineering. 
ee 


Spirits at the Telephone. 





The suggestion frequently made that the 
sensitiveness of the telephone rendered it 
available for spirit manifestation, and hence 
might possibly be used for transmitting 
communications from unseen operators, ap- 
pears to have been acted upon by some one 
or more of the spirit-host at Saratoga, N. Y., 
in two instances, the last of which occurred 
last spring at the time of the decease of Dr. 
L. B. Larkin, during whose illness the occa- 
sional ringing of the call-bell of the tele- 
phone in his house caused him so much an- 
noyance that it was disconnected, and so 
fixed as to prevent all use of it. The morn- 
ing that Dr. Larkin died, says the Sentinel, 
the call-bell of the telephone of Mr. R. C. 
Vandenburg, in another -portion of the vil- 
lage, was rung, and when a domestic went to 
see what was wanted, this message came: 
*‘Dr. Larkin died this morning [giving the 
hour]. Let Mr. Vandenburg come here at 
once.” Then the girl was asked to repeat 
the message to show that she understood it. 
When Mr. Vandenburg came in he was in- 
formed of the message, and at once went to 
Dr. Larkin’s place and told them he had 
come in response to it. He was told that 
they had sent no message nor authorized 
any, and he was shown the disabled instru- 
ment. His services, however, were thank- 
fully accepted in making arrangements for 
the funeral. Then attempts were made to 
ascertain where the message originated, but 
without the mystery being at all unraveled. 
The authority above mentioned further says 
that the late Dr. Larkin was a firm believer 
in spiritualism, and the friends believe that 
the message to Mr. Vandenburg was sent by 
some spirit friend who found a medium 
near the wire at some point, and believed 
Mr. Vandenburg’s services would be needed 
in making arrangements for the funeral, as 
indeed they were.—Hachange. 

———_r-ae—__—__ 
Lowell and the Telephone, 





For the past six months the clearings of 
the Lowell clearing-house have been from 
$800,000 to $1,000,0C0 less than for the same 
period last year. This is owing to the fact 
that the telephone transactions and purchases 
which were so numerous for the past four 
years have ceased, principally because all the 
available and valuable territory that could be 
purchased has been secured. The amount of 
business transacted by the Lowell syndicate 
during their existence as a syndicate for four 
years past, has been enormous, and at present 
is represented by several companies with a 





apital exceeding twelve millions of dollars, 
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with a market value to-day of some nine 
millions. At one time nearly four-fifths of 
this capital was held in this city, among some 
four hundred sharcholders, The stock has 
now been scattered, and is now held by some 
three thousand stockholders, mostly in vari- 
ous parts of New England and New York. 
This capital is distributed in about six com- 
panies, who have an earning power of some- 
thing over a million and a half per annum. 
There are in this combination 25,000 sub- 
scribers, operating as many iniles of exchange 
wire and several thousand miles of wire con- 
necting cities and towns, transmitting over 
40,0(0 messages per month. 

Lowell has been the leading telephone city 
of the world, and has done more to advance 
the wonderful invention financially and other- 
wise than any other city; residents of this 
city at one time managing one-fifth of the 
entire telephone business of the United States. 
As a large amount of capital has been in- 
vested by residents of Lowell, a large share 
of the profits of the business has been mad 
by them, making extensive fortunes for sev_ 
era), and giving to a larger number handsome 
returns for their investment, even if they 
should dispose of their stock at the low 
market price of to-day. A great many of our 
business men have been afraid of telephone 
investments, and have lost no opportunity to 
say the whole thing was an ‘‘air ship;” snd 
to-day, on account of the low prices of the 
stock, they still more firmly believe, as it is 
expressed, that “ the thing is up.” Notwith- 
standing this, however, the companies go on 
paying their usual dividends and present to 
the public their regular reports, prepared by 
auditors of unquestionable character and 
ability, showing that the companies earn the 
dividends they pay, and more, too. While 
this continues the masses will believe, as they 
have heretofore, in this security as a good 
one. 

‘There seems to be no end to tbe increase of 
subscribers, there being added in Lowell as 
many per month as two years ago, notwith- 
standing there are one thousand in the city. 
The same is true of other cities, and in many 
places in the southwest, where the telephone 
has never been introduced. Places the size 
of Manchester or Nashua start off with 200 
to 300 stations, and in a number of places the 
company has received a bonus to start an ex- 
change. The business never was in a better 
condition, and the stock is fifty per cent. 
cheaper to-day at the market prices, with the 
large increase of business, than it was months 
ago when the stock was originally placed by 
the syndicate. - 

The recent fall in the prices of these securi 
ties cannot be accounted for by the managers, 
unless it is by reason of the general shaky 
times and want of general confidence, and 
the pending lawsuits against the American 
Bell Company, or in which they are the 
plaintiffs, as in all cases where the matter 
of invention is at stake. The suit with the 
Western Union Telegraph Company is one to 
determine whether the Bell Company shall 
pay the Western Union certain proportions 
of the royalty the American Bell receive from 
the stock they hold in othcr exchanges or 
companies—the thirty and fifty per cent. on 
the stock as the case may be. This is brought 
about on account of the contract between the 
Western Union and the American Bell, which 
was made a few years ago, whereby the 
American Bell agreed to give the Western 
Union a certain part of their receipts if the 
Western Union would withdraw from the 
telephone field. There is no question if the 
American Bell are the losers of any suit, but 
what a compromise would be effected upon 
a satisfactory basis. as there is too much 
capital at stake, back of which stands the 
American Bell, and also upon which the 
American Bell depends, to allow any of their 
business to suffer the effects of competi- 
tion. 

Then again, the companies in which the 
American Bell have no stock, such as the 
Erie, and others, in the event of a new tele- 
phone coming into the field, could adopt the 
instrument they saw fit, and in case of com- 


petition we see no reason why the telephone , 


business now in possession of the field would 
not stand as good a chance to live, as two rail- 


ways running to one town. or any other. busi- 
ness where there is competition. 

As before stated, the stocks of the telephone 
companies are decidedly low and cheap: the 
American Bell, a twelve per cent. stock with 
a great future, sells for 191 and 194; the new 
New England, although not fairly on the 
market and a six per cent. stock, is offered at 
sixty and sixty-five dollars per share; the 
Erie Company, covering the States of Texas, 
Arkansas, Minnesota, a part of Wisconsin, 
the territory of Dakota, and the city of Cleve- 
land, Ohio, and the surrounding territories, 
numbering over 7,600 subscribers and paying 
quarterly dividends of one and one quarter 
per cent., sells for forty-four and forty-five 
dollars per share, which makes the dividend 
over ten per cent. on the investment. Of 
course these local stocks are more or less 
affected by the rise and fall of the stock of 
the parent company, although they do not 
all depend on that company, as before stated. 

The business has now been established 
among us for the past five years, one of our 
local companies having paid nineteen quar- 
terly dividends, varying from one and one- 
quarter to four per cent., thereby showing 
that the business has come to stay, and we 
see no reason why these stocks should 
not stand as well as any of the solid stocks, 
and sell for a price nearer their real value. 
There has certainly nothing happened ad- 
verse to this business for the past year, 
though the stocks have fallen from ten to 
thirty per cent. The only remedy is a few 
more quarterly dividends and statements, 
and after the business has continued for an- 
other five vears as it has for the last, it will 
certainly be entitled to a full recognition in 
all financia! circies. — Hx. 

_— >_> 


W. E. Huntington, formerly Assistant 
Gereral Superintendent of the American 
District Telegraph Company, returned to 
Mexico by steamer, Thursday, December 
6th. 


Sd 


Charles K. Clark, late Superintendent of 
the Rochester District Telegraph Company, 
has been appointed to the Superintendency 
of the Manhattan District Telegraph Com- 
pany, and took charge December first. 
a — 

Cable Telegraphy. 








According to recent trials of the speed of 
working on the Jay Gould cables laid across 
the Atlantic from Penzance to Canso, in 
Nova Scotia, 1,C00 code words were sent 
from Penzance and received at the Canso 
station in 81 minutes, including all repeti- 
tions and corrections. The 1,000 words con- 
sisted of $7,288 letters, which is about 
equivalent to 1,458 words of 5 letters cach, 
the average number for the English lan- 
guage. The above rate of transmission is 
therefore equal to 18 words of 5 letters per 


minute. 
—_ +> 


Mortgaged for Ten Millions, 

The United Bankers’ and Merchants’ Tele- 
graph companies, of New York, New Jersey, 
Pennsylvania, and Baltimore—in order to 
improve and extend their lines—have issued 
$10,000,000 of gold mortgage bonds. To 
secure the issue they have mortgaged their 
possessions 10 the Farmers’ Loan and Trust 
Company as trustees. The bonds are of the 
denomination of $1,000 each and payable in 
1904. They bear interest at six per cent. 
The trust mortgage was recorded at the Reg- 
ister’s office. 


a one 

PrrrspureH.—The Standard Underground 
Cable Company have shipped to E. J. Smith, 
superintendent of the New York Fire Alarm 
Telegraph, some of the Waring cable, which 
will be put down on trial. 





—-- 


Underground Cables in France. 


The laying of underground cables under- 





taken by the Ministry of Postes et Tele- 
graphes in the East of France is now com- 
pleted. The system in the North will not 
be finished until next year. 4,216 kilo- 
meters have now been laid in the whole of 





complete the entire system. The lines which 
are now already in full working order are 
thcse from Paris to Soissons, Paris to Lille, 
Paris to Nancy, and Paris to Dijon. 
same 


Telegraphing Without Arms. 





At the school for telegraphy in Ann Arbor 
one of the students has not the use of his 
arms, yet he sends and receives messages all 
right. On the table in front of him is a 
pencil] and a stick. Taking the pencil 
between his teeth he can write a good 
hand—if that is what one would call it— 
and with the stick in his mouth and resting 
on the key he can send messages at the rate 
of about 17 words per minute. His name is 
Manly Shotwell, of Cuncord, Jackson Co., 
Mich. 

——_-a>e—__—__- 
The District Messenger System of 
Boston. 





There is probably no better evidence of 
the push and enterprise of the men who have 
in hand the work of adapting electric forces, 
to the convenience of the businesscommunity, 
than is to be seen in the organization and 
management of the various district messenger 
companies that are to be found in all the 
large cities and towns of commercial im- 
portance throughout the length ard breadth 
of our country. 

There is no character more familiar in our 
busy streets than the neatly-uniformed mes- 
senger boy, as a wit expressed it, ‘serene in 
the protection of a mysterious fate, and mud- 
proof in rubber leggings, threading his way 
through the densest jam of excited people 
with calm indifference and an ill-smelling 
cigarette.”. With his prompt response to the 
electric call, his time check and _ receipt, 
ready with quick service at all hours of the 
day or night, he has become a necessity of 
our modern rush of business habits. 

Not only as a source of livelihood, but also 
as a school for teaching boys to he prompt 
in action and reliable in service, these mes- 
senger companies have been of immense ser- 
vice in reclaiming boys from the vices of the 
street. and starting them on successful and 
prosperous business careers. The time lost 
from school is far more than compens :ted 
for by teaching them those systematic habits 
and the desire for promotion to which all 
business men are indebted for their success. 

Of the many messenger district companies 
now at work in this country, there are prob- 
ably none to be found more thoroughly or- 
ganized and systematically managed than the 
Mutual District Messenger Company of Bos- 
ton, with its principal office in the old State 
House. 

The following prominent citizens are the 
officers of this company: J. M. Prendergast, 
president; Parker C. Chandler, counsel; Allen 
S. Weeks, clerk and treasurer; D. J. Hern, 
general manager; and W. H. Smitb, super- 
intendent. 

The remarkable success of this company is 
in no small measure due to the foresight and 
organizing ability of Mr. Hern. Siarting 
himself from the ranks as a messenger boy 
in 1861 by steady gradations of promotion, 
he has reached the responsible position of 
superintendent for the Eastern division of 
the Mutual Union Telegraph Company—a 
position he still retains. It has been but a 
little over a year since he entered actively 
into the work of organizing his messenger 
boys, though for years he has been identified 
with and interested in them. By fair and 
intelligent treatment, there is a great deal of 
goodness and revenue to be coaxed out of 
them. The officers of this company have 
studied to elevate them in many ways, and 
believe they live up to a perfect system of 
civil service. When the boys enter-their ser- 
vice, they are furnished a new 22-ounce mail 
agent’s cloth suit, a full rubber suit, and new 
linen and shoes, if needed, at the exact price 
the cloth costs the company at wholesale. 
The integrity of the company is religiously 
strict upon the point that no one in their em- 
ploy is allowed to hake any profit whatever 
out of the purchases for messengers, ‘I his 
is wel] known to the boys, and has a most 


wholesome effect upon them. In some cases 
this is a source of great trouble with many 
companies, where the boys feel that they are 
being imposed upon by some of the officials 
taking advantage of their position, and trad- 
ing at the expense of the poor boys. There 
is no principle of profit more fully settled 
than in establishing perfect and complete 
confidence between employer and employe. 
When first employed, the boys are paid four 
dollars a week for the first month, and the 
company requires ten hours’ service per day, 
and pays them ten cents an hour for all ex- 
tra work. The second month they are pro- 
moted to five dollars a week, and thence to a 
commission office, where they average about 
seven dollars a week; thence to the position 
of sergeant at thirty or thirty-five dollars per 
month. They have in their employ three 
hundred boys, with one sergeant to every 
twenty-five boys, whose duty it is to patrol 
the streets and keep the boys moving. They 
also visit the eighteen oftices of the com- 
pany, and help in various ways. In case of 
fires or other causes of street crowds, these 
sergeants go into the crowds to see that no 
boys are satisfying their curiosity at the ex- 
pense of the company’s customers. This 
simple, watchful care saves the company 
large sums of money in labor, and insures 
speed to their customers. So thorough and 
expeditious has been the work done by the 
Mutual District Messenger Company, that 
the Western Union Telegraph Company has 
been induced to give them a contract running 
for ten years, by which they give them the 
exclusive right to deliver and collect all their 
telegrams in Boston and vicinity. 

To give some idea of the energy instilled 
into this company by Mr. Hern, it was only 
organized November 1st, 1882, and it made 
such rapid progress, and pushed all other dis- 
trict companies so hard, that their business was 





almost entirely transferred to this company 
jat the end of sixty days. In May following 
 agetienions were entered into lo6king to a 
consolidation with the American District 
| Company, and on June Ist, 1883, both com- 
|panies consolidated, with a capital of 
| $250,000, and the stock is now quoted at par. 
| A strong point in favor of the Mutual, and 
jone that companies in other cities might 
take a good lesson from, is that the strength 
of the Mutual District Messenger Company 
in Boston lies in the fact that they are well 
| known personally to the business men, and 
lare on the most pleasant terms with roof- 
}owners and officers of telephone and clectric 
light companies, by means of which an ex- 
| clusive exchange of roof fixtures is obtained. 
| This saves a world of trouble in those petty 
| wars and duplicate roof fixtures that are so 
annoying to the owners and occupants of 
hous s, and is the most potent of all causes 
in raising enemies to rial electric wircs, and 
furnishes them with material for demanding 
laws to force the companies to put their wires 
| underground in some cities. 

The great trouble with the old companies 
| has been cheapness in wages and fixtures, 
and giving and getting poor services in re- 
|tuin, and general complaint and dissatisfac- 
| tion all round, while the Boston Mutual has 
| pursued the plan of paying their help well, 
furnishing their offices after the best modern 
|style with mahogany and cheery furniture, 
jand using the best supplies known to the 
| business, thus guaranteeing the best possible 
| services. 
| Another feature with this company is that 
| it does a general business in addressing and 





\delivering circulars and printed matter for 
lout of town, as well as home customers. 


They make a special feature of this work. 
This system of delivering circulars on the 
street, wherever large numbers of business 


|men accumulate, and at the homes of resi- 
|dents, has become one of the most popular 


methods of advertising, for thus any special 
class can .be reached with promptness and 


certainty, the messenger being able to select 


from the crowd the persons most likely to 
need the article advertised. 


——— eae - 





Mr. D. 1. Courtney can get mail matter by 


‘calling at the office of the Revimw. 
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The Boomerang Returns. 





With gross injustice and a reckless disre- 
gard for facts, our contemporary, the 
Times began, some few weeks since an 
attack on the rivals of the Edison system. 
Truth and justice retired abashed into their 
respective temples while an unscrupulous 
journal, in the guise of a public censor, held 
up honest business men to the reproach of 
the community. The victims were carefully 
selected and shown no quarter. All sorts of 
false charges were made against them and 
the arc system of lighting. The ignorance 
of the public concerning electrical science 
was taken advantage of and the most ridicu- 
lous statements were made concerning the 
powers of electricity when u-ed for arc light- 
ing. It would run down streams of water 
acd attack the firemen, though it had found 
in water a less resistance than in the human 
body. They didn't say that it would follow 
the firemen home to the bosom of their fami- 
lies and kill them as they crossed their own 
threshholds, but they inferred that it would 
do this. Indeed, from the testimony given 
in the suits which followed the articles in 
question, we learned for the first time that 
electricity had a peculiar affiliation for fire- 
men. 

Doubtless the reader observed that the pur- 
pose of the instigators of the articles in ques- 
tion was to arouse the fears of the firemen 
or some ignorant persons. Why, they re- 
flected, do not the complainants, if thrir 
ardor in this cause is disinterested, stick to 
the scientific aspect of the arc wires as con- 
ductors or electric mains, and not address 
themselves so much to the fears of a class of 
the community which is incapable of discern- 
ing for itself? The reasons for this are not 
far to seek. It was desired that the firemen 
should refuse, in a body to serve, unless these 
are wires were taken down, and the business 
men, who for the most part have neither the 
time nor the inclination to look into the sub- 
ject themselves, be stampeded and demand 


the removal of the arc-light poles. But who 
was it that desired this result, and 
why? 


Blackstone, in his world-famed ‘‘ Commen- 
taries” on the law, has told us that if we 
would discover the perpetrator of a crime, we 
must seek to find who would be benefited by 
its commission. Following this well-digested 
course of reasoning, we find that the Edison 
people would be benefitted, and would, if 
successful, perhaps be enabled to rid them- 
selves of dangerous rivals. 

It was not entirely conjecture that led us 
to suppose that they had an_ interested 
motive in the recent proceedings, we think 
that other and more cogent reasons were 
apparent. 

Singularly enough, ever since the charge 
was made against the Edison company, now 
some four weeks ago, a series of facts have 
come to light, and that has taken place which, 
when summed up, is well nigh a complete 
corroboration of the position the REVIEW 
took at the start. 

To be sure, the president of the Edison 
Company has said, ‘‘I can assure you our 
company did not organize any attack on the 
voltaic arc system.” Mark his words well ; 
how diplomatically, how ingeniously con- 
structed is this sentence! This has a genu- 
ine smack of Exstern diplomacy in it that is 
refreshing. The diplomats of the Sublime 
Porte, it is said, always maintain a digni- 
fied silence, a stiff upper lip. as we are wont 
to term it, in our Western vernacular. In 
other words the diplomat of the Orient never 
gives himself away. He wearsan expression 
in which childish simplicity and unadulter 
ated virtue commingle in a very plethora of 
guilelessness. But it is this very amplitude 
that excites suspicion in the breast of those 
who best know him, for it is on such occa- 
sions when he may be said to be up to his 
most dangerous schemes, aud when he beams 
most kindly on the Christian with his olea- 
ginous, saponaceous smile, that he is most to 
be dreaded. 

Now, in tracing the characteristi:s of the 
Turkish diplomat, we do not wish to be un- 
derstood as finding a complete analogy with 





the president of the Edison Company, be- 





cause we are sure that the latter would not 
say what is untrue, and the child of the 
Sublime Porte is notorious for the contrary 
characteristic. 

Thus, when the president of the Edison 
Company says that his company did not 
“organize” any attack on competing com- 
panies, we believe him—the testimony given 
before Judge Ingraham to the cotitrary not- 
withstanding. 

We say we do not believe, and we never 
charged that the Edison Company ‘‘organ- 
ized” an attack. But we will leave it to the 
intelligent reader, that if Mr, Eaton had said 
that neither himself, Mr. Edison, nor any 
other officer of his company, had made the 
unjust statements to a reporter of the Times 
in the guise of ‘‘an eminent electrician,” it 
would have covered the ground more com- 
pletely and have been consequently far more 
satisfactory. If John Smith should furnish 
a mob of reckless boys, at their suggestion, 
with a tin can, to be tied to the tail of an 
unoffending dog, he could truthfully de- 
clare that he did not organize the raid on the 
dog, but as the persecution that followed was 
indirectly caused by his act, be could hard- 
ly hold himself guiltless. 

In the attack made by the Times, with the 
aid of the Edison Company, upon the chief 
rival of the latter, the accused company was 
not permitted to tell its side of the story, 
nor given an opportunity to refute the ri- 
Giculous accusations made against it. Only 
one side of the story was told, and that was 
the Edison side. By the absurd statements 
made against the rival company, the un- 
thinking public was not unreasonably in- 
clined to look upon the officers and em- 
ployes of the latter as fiends going about 
seeking whom they might destroy—soulless, 
implacable, cunning. 

Fortunately for them, however, and for- 
tunately for the cause of truth and justice, 
the wheels of the gods, though they grind 
slowly, grind surely and effectively. Like 
the recoil of the boomerang, the weapon so 
relentlessly aimed at the innocent has re- 
coiled and rebounded, and we will venture 
to predict that the result of the late attack 
will prove more disastrous to those who as- 
sisted it, even if they did not organize it, 
than to those against whom it was directed. 

We suggested to our contemporary, when 
it first went into this crusade, that it would 
be as well to get the other side of the story; 
but it would have none of it. There was no 
other side, in its opinion. The fact is, our 
contemporary did not know it was assisting 
one company to strike a blow in the dark 
and under the belt at a dangerous rival. 
More strictly speaking, it did not know that 
the Brush Company had a storage battery 
system for incandescence lighting, and that 
the electrical energy was to be supplied by 
these are wires which now run through the 
streets; it did not know that the Edison sys- 
tem was primarily an ungerground system. 
It did not think to ask the Edison Company 
why it had remained quiet so long—for years; 
at a period, too, when the arc system, not 
yet perfected, was far more dangerous in the 
way mentioned than at present. 

Our contemporary is taking the same one- 
sided stand, at the present moment, in a case 
which involves the authenticity of the 
Cypriote collection in the Metropolitan Mu- 
seum of Art. It has always shown itself an 
implacable enemy of Di Cesnola, the defend- 
ant in the present suit; it has repeatedly de- 
clared him an arrant fraud and humbug, and 
we must confess it has had ample reason to 
do so. But now that the case is being con- 
sidered before the courts, and the man is try- 
ing to defend himself against what seems 
to be overpowering odds, it is the height of 
injustice to permit its reporter of the pro- 
ceedings to give his valueless opinions to the 
disparagement of the accused—to say that he 
looks dejected, beaten and demoralized. 
This is not fair play; this is persecution—it 
is the exultation of the victor over the van- 
quished, and is both cowardly and un- 
American. 

But when the Zimes strikes in this manner 
at the voltaic arc light companies, it takesup a 
contract that it will find no easy matter to carry 
out, These are no friendless adventurers; 


these no defenceless culprits. They are 
composed of men of integrity, intelligence 
and backbone. They have put large sums 
of money into what they believe, and what 
has shown itself, to be an efficient system of 
lighting, and no bugaboo can frighten them 
into putting up with persecution without a 
fight. 

So let the Z7imes and its allies call off their 
dogs, for, though it is possible they are in the 
right church, they are certainly in the wrong 
pew. 

Let it be distinctly understood that the 
ELECTRICAL REVIEW is not taking up the 
cudgels for the Brush Company ; the Brush 
Company is no more to it than any other 
reputable company. Itis principle we are 
maintaining, and not companies. Whether 
the Brush, the United States or any other 
company gets the lead in popular favor it is 
precisely the same to the Revrew, and will 
cause us to neither rejoice nor lament. The 
ELEctTricaL REErEwW is for an open field 
and no favor, and can afford to look on un- 
moved, reserving the right, in the interest of 
its patrons, to criticise the means employed 
by the contestants, and contenting itself with 
a commentary upon the result of the struggle. 

The peculiarity of the suits at law, re- 
cently instituted and recently closed, con- 
sisted, as did the articles in our contem- 
porary, the 7%mes, in apparent attempts to 
exaggerate defects in the system complained 
of and to undervalue its virtues. The 
citing of extreme cases was a marked feature 
of the proceeedings. 

There is a species of human being who 
will not admit in his enemy the possession 
of any redeeming qualities, and it was thus 
that the Voltaic Arc System was treated. It 
must, therefore, have been with not a little 
apnoyance, that the prosecutors of this raid 
on the Voltaic Arc System contemplated the 
effect that the tardy but effectual evidence 
presented by the defense would have on that 
public which for a short period they had so 
successfully hoodwinked. 

Let us turn for a moment to this testimony 
given for the most part, net by amateur 
electricians interested in the matter at issue, 
but by men who have made a study of the 
subject for years, and are known in the com- 
munity as authorities, 

Prof. Henry Morton, of the Stevens In- 
stitute of Technology, averred that he was 
in the employment of the Board of Fire 
Underwriters of the city, he assisted in the 
preparation of certain requirements or pre- 
cautions, which, being followed, rendered 
the use of powerful electric currents as 
harmless as the use of any other sources of 
light. In his opinion fire has not been 
caused, and life has not been destroyed by 
curreuts used in accordance with those re- 
quirements. With respect to the transmis- 
sion of electro-motive force over aerial struc- 
tures or underground, he could not see 
that one method was to be preferred over the 
other, and if there were any risk it was more 
likely to result from the ‘ grounding ” of 
wires beneath the surface of the street than of 
those above. Prof. Morton averred that the 
statements in the affidavits of Messrs. Evans, 
Cheever, Clark, and Johnson, made for the 
plaintiff, were in great part fal-e and mis- 
leading. Experience and study have taught 
him, he said, that there is no means of 
placing and efficiently using wires under- 
ground in this city. In Paris and some 
other foreign cities the sewers afford such a 
means, but here only a few lamps could be 
fed by an arc light current carried under- 
ground, unless costly sub-ways, in which 
the wires could be easily reached, were con- 
structed. In his opinion, also, the almost 
constant tearing up of the streets would be 
a greater nuisance than is caused by the 
aerial wires. As to the Edison underground 
system, Prof. Morton stated that he was in- 
formed that it was not successful, and his 
opinion, based on that information, was 
strengthened by the fact that recently the 
Edison Company had begun to use wires 
‘overhead. He considered that there was 
little more danger from arc light currents 
than from incandescent light currents, and 
he declared that several of the fires spoken 
of by the Times of November 18, as having 
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been caused by electric wires, were caused 
by the underground wires of the Edison 
Company. As proof of the danger from 
improperly insulated wires underground, he 
said that he had a photograph of a piece of 
gas-pipe that had been fused by the Edison 
electric current, which had also ignited the 
gas and thus set fire to a building. Electric 
wires placed underground might, and proba- 
bly would, lead to the ignition and explo- 
sion of confined gases, and thus cause disas- 
ter to life and property, such as could not 
result from aerial currents. 

Thus, as is scen, the same faults which 
the Edison Company find in _ the 
Voltaic Are system will lie against their own 
underground incandescence system, and in- 
deed, Prof. Morton says, that they are more 
applicable to that system. It will cause 
fires, is dangerous therefore to life, and will 
explode gas, which the Voltaic Arc system, 
when arranged in accordance with the rules 
laid down by the Board of Fire Underwriters, 
is not more likely to do than are occasional 
defective chimneys, flues, and gas-pipes. 

The aftidavit of Prof. Morton concludes: 
‘The fatal accidents alluded to in the plain- 
tiff’s affidavits and newspaper accounts re- 
late, for the most part, to atime in the carly 
history of the business, when both apparatus 
and circuits were carelessly erected and with- 
out proper regard to safety, and in every in- 
stance, so far as I can ascertain from careful 
investigation, the accident has resulted from 
total disregard of the precautions required 
by the Underwriters’ rules, or from such 
carelessness of an employe or a user of the 
upparatus as would lead to fatal results with 
any form of apparatus capable of producing 
them—such, for instance, as a steam en- 
gine or a kerosene lamp. ‘The hypotheti- 
cal dangers considered by the writer of the 
newspaper articles, such, for instance, as the 
risks run by firemen from directing streams 
of water upon are light wires, seem to me 
too absurd to merit serious consideration, 
and their suggestion involves the assumption 
of great ignorance in regard to the laws of 
electricity on the part of the public, to whom 
these suggestions are addressed. * * 

Where the Underwriters’ requirements are 
complied with in erecting aerial circuits, and 
the conditions of those requirements are con- 
tinuously maintained, there is no danger to 
life or person from coming accidentally into 
contact with the circuit wires, even where 
the current used on the circuit is capable of 
producing fatal injury to a person exposed 
to its full force. I believe it to be practica- 
ble to maintain these conditions intact in the 
ordinary use of such circuits, and any de- 
rangement by which it would be rendered 
possible to divert a dangerous current through 
a person accidentally coming into contact— 
either directly or indirectly with the conduc- 
tors forming the circuit—would involve con- 
tingencies too remote for practical considera- 
tion. The system used by the defendant is 
much safer, so far as concerns danger to life, 
than any of the other arc systems, since the 
electro-motive force or pressure of the cur- 
rent used is lower and the current is continu- 
ous and uniform inits character. Nearly, if 
not quite, all of the fatal accidents which 
have occurred have been produced by cur- 
rents which were alternating or pulsating in 
their character and of very high intensity.” 
The readers of the ELECTRICAL REVIEW here 
and abroad will see from this that each and 
every exception we took to the charges made 
by the 7émes, and which we reiterated sert- 
atm, are sustained’ by Prof. Morton. 
The arguments of the alarmists have not 
withstood the counter-assault of the expert 
testimony, and, as we said above, the weap- 
ons used to injure the business of a rival 
company have been so reversed that they are 
now, to all* intents and purposes, ‘directed 
toward those who brought them into the 
field. 

Prof. Edwin J. Houston’s affidavit con- 
tained the declaration that no practical 


method of conveying electrical currents of 
great intensity for long distances under 
ground has yet been devised, although it is 
probable that one will be in the near future. 
There was no danger, Prof. Houston averred, 
to be apprehended from aerial wires strung 





in accordance with the regulations of the 
Board of Underwriters of this city. 

Frank L. Pope, an electrical engineer. 
averred that the statements of Engineer 
Evans were untrue, and that those in news- 
paper articles of an alarmist character, were 
inspired by the Edison Company, and made 
for its interest. He had heard of no harm 
having been done by the currents used by 
the United States Company. Mr. Pope de- 
nied that a powerful current of electricity 
diverted from a wire would follow a stream 
of water to the nozzle of a pipe, and- thence 
be communicated to a fireman holding the 
nozzle, and sodo him harm. On the contrary, 
the current would follow the stream to the 
earth. He also said that there was no good 
system of underground insulation. He also 
cited the cases of persons who had received 
shocks, and not been much hurt. 

As Prof. Houston very truly says, no prac- 
tical method for conveying electrical cur- 
rents of great intensity underground has yet 
been devised. When such a system shall be 
developed, it will find us amongst its heartiest 
supporters. 

Charles J. Kaiser, in his affidavit, swore 
that he had been shocked by the current, but 
had soon recovered from the excitement 
caused by it. In his opinion, however, the 


intermittent current of the Brush system 
would cause injury. 
Several affidavits made by detectives 


contained the statement that one James 
Russell had told the affiants that he was em- 
ployed by Thomas A. Edison to procure 
suits to be brought against the United States 
Company. President Eugene T. Lynch, of 
that company, swore that electric lights have 
cleared the moral atmosphere of New York 
to a large extent, and have proved an 
efficient aid to the police. He swore that 
the poles in Forty-third street are not 
merely to support wires, but are for lamps, 
wherever lamps are required. He gave a 
history of the litigations his company has 
recently undergone, and declared that the 
suits were inspired by the Edison Company. 
He also averred that no injury can be caused 
by the current used hy his company. 

The argument on the case was as to the 
technical right of the defendant company to 
use the street at all, and, if it has that right, 
as to whether it can use poles for supporting 
wires without lamps, or is bound to run its 
wires underground, and carry them to lamps 
through the centers of posts. Mr, Lowrey 
contended that, if the company is privileged 
to enter the street, the duty is put on it to 
lay its wires beneath the surface, where 
they will be least likely to do harm. The 
mere presence of the poles in the thorough- 
fares, he insisted, was a closing of the streets 
pro tanto, He called on the court to impound 
the affidavits for the defendant charging a 
conspiracy in which Mr. Edison was the 
principal. He said the defendant had not 
dared to charge that the present suit was a 
result of that alleged conspiracy, but he 
wished Mr. Edison to have the affiants in- 
dicted for perjury, or, in the interest of jus- 
tice, he wished an action for conspiracy to 
be begun against that gentleman. * 

As said before, we don’t believe a word of 
this conspiracy business, and are satisfied 
that there is not a word of truth init. In 
our estimation, neither Mr. Edison nor Mr. 
Eaton would take part in, nor countenance, 
such a proceeding. 

At the same time, we must confess that 
their method of opposing a rival company is 
not such as will commend itself to the elec- 
trical field generally. 

(ailllliaiaticeeaiane 


Trying an Electric Motor. 








The Daft Motor has been tried, and those 
who assisted in this somewhat perilous un- 
dertaking are now engaged in pushing the 
dents out of their hats, working their knee- 
joints, straightening their umbrellas and 
having new seats fitted to their trousers. 

On their return to this city from Saratoga, 
they must have been mistaken by the 
train hands for wandering geologists, for 
they carried, profusely scattered over their 
persons, samples of various formations, 
varying from the azoic up to the lower 





members of the carboniferous. One gentle- 
man had tertiary deposits of the Pliocene 
period extending from his shoulder up to his 
ear, which latter member had been made a 
depository for material from a miocene bed; 
while another carried a somewhat profuse 
supply of the red mud of a considerably 
later period upon that portion of the body 
on which he is accustomed to seat himself. 
Others would seem to have gone much fur- 
ther, bearing with them abundant evidence 
that they had explored such genera and sub 
genera as the iocene, upper and lower creta- 
ceous, upper and lower jurassic, trias, per- 
mian, devonian and silurian. 

Thus it would seem that if the exhibition 
did not prove a success from an electrical 
standpoint, it made ample amends from a 
geological. 

[t was on the down grade—70 feet to the 
mile—that the passengers made the discovery 
that the car was trying to go faster than the 
electric-motor in front of it, and while pon- 
dering upon this absurd conduct on the part 
of the car, the motor left the track fora 
ditch, and they realized how uncectain are 
the affairs of this world. Transforming 
themselves into an astronomical association, 
they saw, though it was yet broad day, 
myriads of stars start from thc ir spheres and 
dart through the heavens. 

No sooner had the members of the expe- 
dition been extricated from the geological 
formations of the surrounding country, and 
had lifted each other from under the inner- 
most recesses of their tall hats, the brims of 
which had, in some instances, got down so 
as to rest on their shoulders, than two of the 
party, well pleased with this method of elec- 
trical locomotion, instantly gave Mr. Daft a 
contract for the building of two of his elec- 
trical motors 

It is not right, of course, to impugn the 
motives of these two gentlemen. It is pos- 
sible that they really believe that this de- 
scription of travel will prove profitable in 
the particular district which they represent. 
But they must not be offended if a certain 
portion of the public believe that there is a 
deep-laid plan behind the purchase of these 
Daft Electrical Motors, that they see their 
way clear to get rid of plumbers, book 
agents, and talkative barbers by giving them 
free passes on the road they are about to op- 
erate. 

Seriously, Mr. Daft’s motor has much to 
commend it, but his trial trip shows plainly 
what the merest tyro in motor engmeering 
can see all along, viz: That one of its prin- 
cipal defects is lack of weight. 

There is no better, no safer method of lo- 
comotion than by electricity, when applied to 
well-constructed motors, and we hope Mr. 
Daft will be able to reach the height of per- 
fection in this construction that has already 
been attained both in France and England, 
where for at least a twelfth month electrical 
locomotion has been recognized as the very 
best description of locomotion for short lines 
of railways and tramways. 

— me 
The Fabrications of the Daily Press. 





Some time since our contemporary, the 
Times, discovered, through an interview 
with ‘‘an eminent electrician,” that the arc 
light wires menaced the lives of man and 
beast, and, with the idea that it bad a real 
sensation, which, in point of uniqueness, was 
far more startling than the ordinary murcer 
cases filling its columns, set itself to work to 
paint its imaginative picture in the most vivid 
colors. The reporters getting their inspira- 
tion from the editors, knew no rest. A wire 
falling into the street from the arc light poles 
brought to their heated imaginations visions 
of men ard animals, whom it had touched, 
falling prostrate, and the adjoining streets 
filled with ambulances to carry off the dead 
and dying. If the line men of a telegraph 
company got their wire entangled in the 
wheels of a carriage or truck, and horses and 
pedestrians stumbled over it, the occurrence 
would be heralded the following morning in 
the columns of the Z7imes somewhat like 
this: ‘‘Death in the Air!” ‘An Electric 
Arce Wire Falls Across the Street!” ‘* Horses 
Spring into the Air and Fall Lifeless!” ‘‘A 
Policeman tries to Break the Wire with his 
Club (wooden), and is Knocked Senseless, 
his Clothes being nearly Burned off from 
Him!” 

‘** Father,” exclaimed a lad to his paternal 
progenitor, ‘‘there’s two million cats on our 
back fence!” 

‘“My son,” replied the sire, “ you are 
surely mistaken; just think what a multitude 
of cats that would be.” 

‘* Well, there’s one million.” 

“Come, now; not so many as that.” 

‘* Well,” said the boy, upon second thought, 
‘‘there’s our cat and another cat.” 

Applying the same personal equation to 





the Times’ reports as above, and allowing, as 
the astronomers would say, for parallax, re- 
fraction, semi-diameter and dip, we get the 
following: 

Twe telegraph linemen, while stringing a 
wire across Broadway, allowed it to slip out 
of their hands. Before it was picked up, 
two stage horses and a mule stumbled over 
it, and a policeman barked his shins. 

We have investigated these blood-curdling 
accounts of the JZimes, and we wish we 
could stigmatize them simply as exaggera- 
tions, but candor compels us to say that in 
nearly every instance they proved either 
gross misrepresentations, with intent to 
alarm the public, or absolute fabrications 
made out of the whole cloth. 

A single instance will sutiice, at lea~t for 
the prisent, for fulsus in uno, fa'sus tn om- 
nibus. 

A few days since an are light wire fell 
from a post which had been run into by a 
runaway, in Fifth Avenue, near Thirty- 
fourth Strect. The next day the Times 
said that the horse drawing a coupé, which 
passed on later, touched the wire, and re- 
ceived a shock which threw him to the 
ground, and from the effects of which he 
subsequently died. It said that several men 
received severe shocks from the wires, and a 
gentleman who assisted the occupant of the 
coupé to alight was badly burt with the elec- 
tricity coming from the wire on which the 
wheels of the vehicle rested. 

The 7imes article stated that the arc wire 
fell of its own accord. This was to give the 
public to understand that, at any moment, 
one of these wires was likely to fall upon 
the heads of the passers bye. Then, it went 
on to say that the horse only brushed against 
the wire when he fell to the ground as if 
paralyzed. Many efforts were made to re- 
move him, but, for some time, without avail, 
the horse in the mean time, still lying on the 
wire, was receiving the whole current from 
the electric main, through his body. Gener- 
ous hearted men who tried to extricate the 
animal received shock after shock, and 
other such details ad infinitum, ad nauseam 
usque. 

Many out of town papers, whose repre- 
sentatives here, took their cue from the 
Times, but without animus and with the 
single desire for a sensation, made all sorts 
of ridiculous assertions regarding this affair. 
The Boston Evening Transcript, which never 
Iets an occasion for being assinine pass with- 
out taking advantage of it, said that three 
men had been killed by this accident, and no 
doubt, since Chicago is three times as far 
from New York as Boston is, they have it 
there that nine men were killed. 

We state positively, after carefully ex- 
amining into the matter, that no one was 
hurt. 

But let us revisit the horse that, “* terribly 
burned, was taken to a stable, where he died 
in agony.” 

This horse was not affected by electricity 
at all, but having fallen on the wire and got 
it caught under his flanks, was cut by it just 
as he might have been cut by a rope under 
the same circumstances. He 1s neither dead 
nor ill, but, on the contrary, is in good 
health. 

To prove all this we append the following 
affidavits, to the perusal of which we would 
invite the attention of the 7imes, and other 
evilly disposed organizations and_indi- 
viduals : 


New York, December 7, 1883. 
Brush Electric INuminating Company. 
GENTLEMEN— My attention was called to a 
cab horse, on the 27th November, suffering 
from severe lacera:ions of the body, the re- 
sult of struggling whilst down (and unable to 
rise) to free itself from an electric wire which 
had fallen to the ground. The borse was 
owned by the firm known as Over.on & Hast- 
ings, 142 West 39th street. The theory of an 
electric shock received, in my opinion, is all 
nonsense. 
Yours, &c., 
EDWARD LoomEs, V. 5., 
134 West 39th street. 


Alexander Lockhardt, member of the Royal 
College of Veterinary Surgeons, London. 
VETERINARY INFIRMARY, 
No. 124 East 13th street, 
New York, Dec. 7, 1883. 

This is to certify that I visited a brown 
gelding at Overton & Hastings’ livery stable, 
West 39th street, on December 3d, and which 
animal was said to have been injured from 
the shock of coming in contact with a fallen 
electric wire From careful inquiry into the 
history of the case, I am of opinion that there 
is not the slightest foundation for the asser- 
tion that the horse was affected by elec- 
tricity, and that all the wounds on the horse 
were produced by his getting entangled in 
the wires, and the same injuries are often 
seen by horses getting entangled in ropes. 

The horse is now in my infirmary and 
doing well, and in a few days will be fit to 
work. 

1 have had a consultation on this case with 
Professors Robertson and Micheney, V. S., 
who both concur with me in my opinion. 

ALEXANDER LOCKHARDT, 
Veterinary Surgeon. 
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The Westinghouse Machine Company, of 
Pittsburgh, report a remarkable activity in 
the demand for their automatic engine. 
During the month of October they manu- 
factured and shipped a total of seventy- 
three engines, representing a product of 
nearly $50,000. Their new orders during 
the same month aggregated over 2,000 horse 
power. Among the prominent orders were 
the New York & Brooklyn Electric Light 
Company, four engines of fifty horse-power 
cach.; the Arnoux Electric Light Company, 
of Cleveland, two of sixty-five horse-power; 
the Brush Electric Light & Power Company, 
of Savannah, two of fifty horse-power ; the 
Butte Electric Light Company, Butte, Mon- 
tana, two of fifty horse-power ; the Brush- 
Swan Electric Light Company, of Cheyenne, 
sixty-five horse-power ; the Brush Electric 
Light Company, of Buffalo, fifty horse- 
power; the Electric Light Company of 
Decatur, Ill., fifty horse-power. 

Re 


Telephone 





Stock Quotations, 
American Bell Telephone Company... .. 194 
Central New York Telephone and Tele- 
graph Company.......+.e02 sseeeeees 103 
Empire State Telephone and Telegraph 
COMPADY .ciccsscnisivedsvciccsseviessees 205 
Hudson River Telephone and Telegraph 
COMPADY 2. cc cccevccvvcscssseccsvece 105 
New York and New Jersey Telephone 
COMPADY... sc vccrcvvseressesessoes « 85 
Mexican Telephone Company... ....... 3F 
New York and Pennsylvania Telephone 
Company... ...-0.- cece e cree ceceeeecs 80 
Southern Bell Telephone and Telegraph 
Company......20 csvcccrcccccccccees 130 
Tropical Telephone Company........... 24 
Central Union Telephone Company... . . . 10( 
Iowa Union vi = 
Missouri and Kansas Telepbone Co...... 90 
United Telephone Company (Kansas and 
USUI coca sccevazes coneee-necnres eee 89 
Bell Telephone Company, of Missouri. ..165 
Wisconsin Telephone Company......... 25 
Cumberland Telephone Company........100 
Great Southern Telephone Company. . . .100 
Michigan Telephone Company......... 105 
Chicago Telephone Company.......-.-- 285 
Erie Telephone Company............-. 59 
Union Telephone Company..........--- 100 


Southern New England Telephone Com- 
pany 1 
New England Telephone Company 

> = 
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INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING DECEM- 
BER 4, 1883. 





220,411 Electric annunciator ; Frederick Happers- 
berger, Madison, Ind 

289,425 Electric light lantern; 
Levison, Brooklyn, N. Y. 

289.449 Insulator; Necter Rousseau, Chicago, 
Il, assignor of one-half to James W. Brennan, 
same place. 

240,456 Incandescent electric lamp; Robert J. 
Sheehy, New York, N. Y. 

229,470 Electric burglar alarm ; James Tomney, 
New York, N. Y. 

289,471 Electric burglar alarin; James Tomney, 
New York, N. Y. 

229,539 Telephone system; Charles Almon Jack- 
son, Lawrence, Mass., assignor to D. F. Robinson, 


Wallace Goold 


same place. 

280,540 Electric motor; Charles Almon Jackson, 
Lawrence, Mass., assignor of one-half to D. F. 
Robinson, same place. 

289,541 Electric motor; Charles Almon Jackson, 
Lawrence, Mass., assignor of one half to D. F. 
Robinson, same place. 

289,552 Electric annunciator; Augustus C. Pal- 
mer, Utica, N. Y. 

289,575 Telegraph wire; Thos. Shaw, Newark, 
N, J. 

229,580 Safety device for electric arc lamps; 
Elihu Thomson, New Britain, assignor to the 
Thomson-Houston Electric Company, of Con- 
necticut. 

289,500 Electric lighting apparatus ; Nelson S. 
White, Canton, Mass. 

289,629 Lightning arrester; Josiah W. Dyer, 
Philadelphia, Pa., assignor to the Automatic Cur- 
rent Protector and Electric Manufacturing Co. 

289,630 Circuit breaker and lightning arrester for 
electric currents ; Josiah W. Dyer, Philadelphia, Pa., 
assignor to the Automatic Current Protector and 
Electric Manufacturing Co. 

229,631 Thermo-electric 
Eaton, Brooklyn, N. Y. 

229,665 Circuit closer for burglar alarms ; James 
L. Laselle, Jersey City, N. J. 

239,725 Electric conductor; 
Washington, D. C. 


battery; Asahel K. 


Sumner Taintor, 
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rican & Foreign Scientific Books on Electricity 


FIFTEEN PER CENT. DISCOUNT to the Subscribers and Readers of the Review. 


AN EXCELLENT OPPORTUNITY T0 BUY ELECTRICAL, SCIENTIFIC & OTHER TEXT BOOKS. 


Style of Price, post- 
Binding. age prepaid. 


Anderson’s Lightning Conductors...............02s00+ 0008 Cloth... .$6.50 
Ayrton’s Improvements Science can Effect ............+.... Paper ..... 20 
TIGEOH WONGEIN OF DIGOIOIOT «6. oes cc osevcvcscvseensiewer Cloth.... 1.50 
OOCHGy 6 MIGOO TAISGTUIING . 6 cin cicee ceecesene aso wees aad Cloth.... .40 
Bell’s Lectures on the Telephone.......... giaiecareps stele aietorditt Paper.... .60 
Bond’s Handbook of the Telegraph ...................006- Boards... 1.20 
Cavendish’s Electrical Researches.............+.ceeceeeces Cloth.... 5.00 
Clark and Sabine’s Electrical Tables and Formule .......... Cloth.... 5.00 
EE Se WEE 6c sen seneseseeucasiccctesess Cloth.... 1.75 
Cobbett’s Grammar and Notes .............cceeceee: . Cloth.... 1.00 
Culley’s Handbook of Practical Telegraphy ................ Cloth.... 6.00 
Cumming’s Theory of Electricity ...........ccccccesevcces Cloth.... 3.00 
Davis and Rae’s Electrical Diagrams and Connections .......Cloth.... 2.00 
Day’s Exercises in Electrical and Magnetic Measurement ....Cloth ... 1.00 
IONE 5 65 eionis Gunes Hb.5's widely ees seheesedaoas Cloth.... .50 
Douglas’ Telegraph Construction .............c.cccee cece: Cloth.... 6.00. 
Dredge’s Electric Ilumination...............00000 sovcece Cloth ... 17.50 
DuMoncel’s Telephone, Microphone and Phonograph ....... Cloth.... 1.25 
IR IMRUN US GPRNOREID 5 55.55. 6p se ik-“ainia eis ase '8 9 10,86 9 -Cloth.... 1.25 
sg Electro Magnets. American edition ...........Boards... .50 
- « - English edition............. Cloth.... .75 
- Electricity as a Motive Power ................. Cloth.... 3.00 
EE i ph vec sr vedas Ses bae ne soeaneweRs Boards... .50 
TASC WE is mMMNMNUIIIIES So: 6 ar'eo) ae gis! enn fu so Geo Mate SS esac Yloth.... 7.50 
PSA Pe MPUNNES ROU, ROU 65 inc re or crea curnseiw's aaleiore ano waiwraiwie Cloth.... 2.00 
Faraday’s Researches in Electricity, 3 vols............-... Cloth... . 20.00 
Ferguson’s Electricity. New edition ............ .Cloth.... 1.50 
Gordon's Lectures on Induction... ............ccccececcees Cloth.... .80 
“4 Electricity and Magnetism. 2 vols............... Cloth.... 7.00 
Ghowe’s TpectrO-MEOtA EY . occ eect cs vccssees seve veeses Cloth.... 2.50 
Grierson’s Electric Lighting by Water Power .............. Paper.... .40 
Harris’ Rudimentary Electricity .............ccccecscecees Boards... .60 
“ Rudimentary Gatwanis ...o.6..o:c sisesies v5 viviciewases Boards... .60 
5 PRUGIGHIALY WIGGRGTO | 655 sissi viedieeenwas ce seine ou Boards... 1.80 
EPAMae CAPVBRODIOUOE 66.5 o.oo dain. ci 6ca os naigain ois die ...-Morocco.. 1.50 
Hedges’ Useful Information on Electric Lighting..... ..Cloth.... 1.75 
Higg’s Candle Power of the Electric Light................. Paper.... 25 
«© Electric Transmission of Power.................005 Cloth.... 1.20 
Holmes’ Electric Light Popularly Explained ............... Paper.... .40 
Metrical Electric Lighting ................00.000% Cloth.... 1.50 
Hoskiver’s Laying and Repairing of Cables................. Cloth.... 1.50 
_ Guide for Testing Telegraph Cables ............. Cloth.... 1.50 
Hospitalier’s Modern Applications of Electricity. 2 vols.....Cloth.... 8.00 
Incandescent Milectric Taghts... 2... ccc. cee s cece ssc vcccce Boards... .50 
Jenkins’ Electricity and Magnetism ....................45- Cloth.... 1.50 
Jenkins’ Mlectrical Standard .......cccsecscenisececveseve Cloth.... 3.75 
PRGIADO MS WOCUIION) VOB 6. 6:5. < ev snenrncsecncevesoss sas Cloth.... 5.00 
Langdon’s Application of Electricity to Railway Working....Cloth.... 1.50 
Lardner’s Natural Philosophy, Electricity, Magnetism, and 
EMMOOM asic esra aie sera he Whaat) in, AGW a ends AinTONS TH 4 Moonta Sid ket Cloth.... 2.00 
Larrabee’s Cipher, Letter and Telegraph Code.............. Flexible.. 1.00 
Levander’s Solution of Questions in Magnetism & Electricity..Cloth.... 1.00 
Lockwood's Practical Information for Telephonists ......... Cloth.... 1.00 
Loring’s Handbook of the Telegraph . Morocco, $1 ; Cloth, .75; Boards... .60 
Maxwell's Electricity and Magnetism. 2 vols.............. loth.... 8.00 
# Elementary Treatise on Electricity............... Cloth.... 2.00 
McGregor’s Questions on Magnetism and Electricity ....... Boards .. .50 
Napier’s Manual of Electro-Metallurgy .................... Cloth.... 3.00 
a gs ee Cloth.... 2.50 
Noad’s Students’ Text-Book of Electricity ................. Cloth.... 4.00 
PATUCI AOUON OF PAGHUUNG 5. 6c co 005.0000 5. 0.900% 8s 00's loth. ... 3.00 
Pope’s Modern Practice of the Electric Telegraph .......... Cloth.... 2.00 
Preece & Sivewright’s Telegraphy .. .............cceecees Cloth.... 1.50 
Prescott’s Electricity and the Electric Telegraph ........... Cloth.... 5.00 
“ Telephone, Electric Light and otherrecent Inventions, Cloth.... 4.00 
Reports of Committee on Electrical Standards.............. Cloth.... 3.75 
Sabine’s History and Progress of the Electric Telegraph ....Cloth.... 1.25 
Sawyer’s Electric Lighting by Incandescence............... Cloth.... 2.50 
oe a le ES ee Cloth.... 8.00 
PROOMINOR 6 EUGOUTIO EAGHUINE 60.65. osc cscs sins sieeeveees Cloth.... 2.00 
itl 6 MANGA GL LOGRIADNY «...«- «0 cnc evsescievanewecneces Paper.... .30 
Swinburne’s Practical Electrical Units Popularly Explained..Cloth.... .60 
Spang’s Lightning Protection ...............0.000+00 ...-Cloth.... 1.50 
Se NED CII ins oven ceceevceesvececnvesees Paper.... .40 
Thomson’s Elementary Electricity and Magnetism .......... Cloth.... 1.25 
“y Reis Inventor of the Telephone................. Cloth.... 3.00 
Tyndall’s Lessons in Electricity ...........:...cceeeeee sees Cloth 1.00 
Me EGO DOIG Sk iiie Ses c eee crees eens Cloth.... 1.25 
PORE BON OI oo sais 5 5 ist's 00 «wigs oie 'eiwloid.oveie opens Cloth.... 2.00 
= NI orc cor asec 05¥ Gale wh sieyarel go siore Wome ee Cloth ... 2.00 
a Ee eee Per errr Clot . 3.00 
“ ED S08; oss cipentasansinde oaseren Cloth.... 3.00 
WEG © MDOP EN WRC ONRE REY 5.555 so id sicieie'a sisiseigrs@icleineia. ness >:e Cloth ... 1.00 
Woodbury’s Protection and Construction of Mill Floors..... Cloth.... 2.50 
Wild’s Tables of Relative Weights of Copper Conductors ....Cloth.. 10 





We will forward copies of any of the above books or any other Scientific Text Books, to 


our READERS and SUBSCRIBERS at a reduction of FIFTEEN PER CENT. from the above 


List Prices, Postage prepaid, to any address in the United States. 
Remit Postal Note or Order, Draft, Registered. Letter, or Express to order of 


DELANO & COMPANY. Publishers, 


P. 0, Box 3329, 


23 PARK ROW, NEW YORK. 





SMITH’S 
MANUAL 
TELEGRAPHY 


SEVENTEENTH EDITION. 


New and Revised. 


L.G.TILLOTSON & CO. 


PUBLISHERS AND SOLE PROPRIETORS. 


Just Issued by 


Copy sent to any address, postpaid, on receipt of 
30 cents or fifteen 2 cent postage stamps. 





Besides full instructions in the Art of Tele- 
graphy, this Book Contains One Hundred and 
Seventy-five Pages of all of the latest and best 
Telegraph and Electrical Instruments, Bat- 
teries and Supplies in Use. 

Five Pages of Registers. 
Six Pages of Relays, twenty different 
styles. 

Four Pages of Sounders, twelve 

different styles. 
Six Pages of Keys, sixteen different 
styles. 

Eight Pages of Cut-outs, Switches, 
Lightning Arresters and 
Galvanometers. 

Four Pages of Learners’ Instruments, 
Binding - Posts and 
Connectors. 

Nineteen Pages of Electric Call Bells, 
Burglar Alarm and House and 

otel Annunciators, Ma- 
terial, Diagrams, and Descriptions. 

Eighteen Pages of Batteries, Fifty 

Different Styles. 

Four Pages of Insulators, Nineteen 
Different Styles. 
Twenty-three Pages of Builders’ 
and Repairers’ Tools. 

Ten Pages of Insulated Wires and 
Cables, two hundred dif- 
ferent styles. 

Five Pages of Latest Books on Elec- 
trical Science. 

One Hundred and Fifty Different 
Books. 

Fourteen Pages of Office Supplies. 
Six Pages of Electro-Medical 
Apparatus. 

Four Pages Dynamo and Magneto 

lectric Machines. 

Six Pages of Experimental Apparatus 
Two Pages of Electrical Toys. 
Four Pages of Electric Gas Lighting 
Speen. 

Seven Pages Electro Plating Appa- 
ratus, for Gold, Silver and Nickel. 
Induction Coils, all sizes. 

Leyden Jars and Condensers. 
Geissler Vacuum Tubes. 
Geissler Tube Rotators. 
Electric Lamps. Galvanic Lamps. 
Souaner Sounders. 
Electric Blasting Apparatus. 
Office Clocks, eleven different styles. 
Telephone Bells. 
Telephone Batteries. 
Telephone Switches. 
Telephone Cords, 
And other Telephone Supplies. 
Office and Main Line Staples. 
Steel, Brass and Plated Message 
Hooks. 

Carbon Plates and Electric Light 
Carbons. Chemicals and Metals. 
Battery Directions. 

Acid Pumps. Line Material. 

Velocipede Hand Cars. 
Soldering Apparatus. 
All Sizes of Platinum Wire. 
Electro and Permanent Magnets. 
Office Wire Cleats, all sizes. 
Rubber Window Tubes, all lengths. 
‘Automatic Signal Boxes. 

Fire Alarm Boxes. Bell Strikers. 
All sizes of the Best Brands of Eng- 
lish and American Galvanized 
Iron and Steel Line Wire. 


L.G.TILLOTSON & CO. 


The Oldest & Largest Railway & Telegraph Supply 
House in America, 


Manufacturers, Importers and Dealers in every Va - 
riety of Electric Apparatus, 5 & 7 Dey st., N.Y, 
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Rhode Island 
Telephone and 








Electric Co, 


PROVIDENCE, R. I., 


MANUFACTURERS OF THE 
Providence Telephone 
Switch-Boards, 


BRECKENRIDGE JACKS, 
Wright Cable Clips, 


Howari alsiy Applian, 


For protection to telephone subscribers 
against Lightning or Electric Light 
currents. 

Dealers in Electric Appliances of 
every description. 

Manufacturers and constructors of 
Lightning Rods upon scientific prin- 
ciples. 

Licensees of The Time Telegraph 
Co. of New York for the New England 
States. Energetic men with capital 
wanted to form local plants in territory 
not yet disposed of. 

Correspondence solicited from in- 
ventors, or parties having electrical 
novelties, with a view either to pur- 
chase or introduction as agents. 


HENRY HOWARD, President. 
C. T. HOWARD, Treasurer. 
J. W. DUXBURY, a | and Gen. Manager. 
F. H. GARDINER, Assistant Manager. 








JsvosT PvuBLIsSsHED. 
Fully Illustrated, Price, $3.00, 


PHILIP REIS: 


Inventor of the Telephone, 

A Biographical Sketch, with documentary testi- 
mony, translations of the original papers of the 
Inventor and contemporary publications. By 
SILVANUS P. THOMPSON. 

Catalogue of Electrical Books free on application. | 





E. & F. N. SPON, 


85 MURRAY STREET, NEW YORK. 


CHARLES E. FOSTER. 
FRANK L. FREEMAN, 


Late Examiner in charge 
of Class — 
Patent Office. 





FOSTER & FREEMAN, 
SOLICITORS OF PATENTS 
COUNSELORS IN PATENT CAUSES, 
Mechanical and Electrical Experts 
WASHINGTON, D. C. 


Orrices: 931 F Street. 





A. C. NORTHROP, 


Waterbury, Conn. 


[ron and Brass Machine Serews 
ZING IN SHEETS AND PLATE FOR 
ELECTRICAL PURPOSES. 

Paris for Telegraph and Telephone Instruments, | | 


AANUFACTURED FROM 
Iron, Brass, Steel, or Zins. 


. 





Opportunity to Estimate on patented articles 
from Sheet Metal, Rod or Brass Castings, respect- 
fully solicited. 


PAINE & LADD, 


HALBERT E. PAINE, Late opaniationer of | 
Patents. STORY B. LADD. 


Attorneys in Patent Causes 
And Solicitors, 
WASHINGTON, D. C. 


TO INVESTORS. 





| 





The Keira ELecrric Company having se- 
cured and paid for valuable patents covering 
a complete system of Electric Lighting, and 
having demonstrated the economy and relia | 
bility of their light, are now prepared to push 


| its introduction with the utmost. energy. For | 


this purpose a limited amount of the stock is | 


offered for sale at $20 per share. or full | 
particulars address, 
* AUSTIN GALLAGHER, 
Drexe Bui.pine, 
Cor. Wall and Broad Sts., N. Y 


* Refers to Proprietors of the ELEcrRiIcAL REVIEW. 


| graph Companies, build Railroad or Private Tele- 


- Telephone Stocks 


THE THOMSON-HOUSTON ELECTRIC CO. 


FURNISHES THE 
ONLY PERFECT, AUTOMATIC, SELF-REGULATING SYS- 
TEM OF ELECTRIC ARC-LIGHTING IN THE WORLD. 


In all desirable qualities of ELecrric Arc Liguts the THOMSON-HOUSTON SYSTEM 
has no equal. The lights are superior in color and s‘eadiness, and the entire apparatus is more 
economical, efficient and safe, more easily managed, and less li ible to derangement than any other. 


Principal Office, 131 Devonshire St., Boston, Mass. 


8. A. BARTON, Treas. aiid Manager. 
J. J. SKINNER, Secretary 
DIRBOTORS: 
B. F. SPINNEY 8. A. BARTON 
_N. SMITH, K. THOMSON 


New Illustrated Pamphlet will be sent on application, 


E. THOMSON, Electrician. 


ze. A. PEVEAR, President. 
BE. J. HOU STON, Consult’g Electncian 


. A. COFFIN, Vice-President 


H. A. PRVEAR, 
. A. COFFIN, 





H. McGoneeat, 


McGONEGAL & LAKE, 
Glectririans, 


‘Telegraph Eneineers aud Contractors, 


oid and Equip District Tele- 


READY SHORTLY. 


Electricity, Magnetism 
AND 
Electric Telegraphy. 


A Practical | for Students, 
and ser ‘tors, 


THOMAS D. LOCKWOOD, 


With 158 Illustrations. 
D. VAN NOSTRAND, Publisher, 
23 Murray and 27 Warren Sts., N. Y. 


Complete Catalogue of Electrical Work will be 
sent to any address on application. 


Operators 
Organized, 


graph Lines. 
TEMPLE COURT, 5 BEEKMAN ST., 
Room 285, New York 

We are prepared to furnish—AT BOTTOM 
| FIGURES—supplies to District Telegraph 
| Companies. 

Competent men as Superintendents, Man- 
agers, Clerks and Linemen for District Tele- 
| graph and Telephone Companies. All kinds 
of Wire, Cables, Registers—SINGLE AND 
DOUBLE PEN—Relays, Bells and Switche S, 
Signal Boxes—FROM ONE TO ELEVEN 
CALLS—Messengers’ Uniforms, Caps, ete. 
Record of Call Books, Subscribers’ Ledgers, 
Messengers’ Tickets, Instrument Backboards, 
Cleats, Insulators, Batteries and Telegraph 
Supplies generally. 

Rvupper Tare, superior to all others, for 
DISTRICT TELEGRAPH, TELEPHONE, BURGLAR 
ALARMS AND ELECTRIC LIGHT purpose s. 

Execute commissions with cair and fidelity. 
Telegraph and Telephone stocks and terri- 
tory bought and sold. Correspondence so- 
licited. 

ELECTRIC LICHT AT BOTTOM FICURES. 


Two Telephone Companies earning large dividends 
and susceptible of further development, for sale. 





MEMBERSHIPS. 


At a meeting of the Directors of the 


Electric, Manufacturing & Miscellaneous 
STOCK EXCHANCE, 


It was resolved to close the subscription books for 
the first limited allotment of seats at $250, on or be- 
fore Nov. 17th, prior to opening of the Exchange. 
Application blanks may be had of and subscrip- 
tions made through and payable to the order of 
The Third National Bank, No. 20 Ne assau Street. 
The St. Nicholas Bank, of N, Y., No. 7 Wall St. 
The Chatham National Bank, No. 196 Broad way,or 
Messrs. Hagen & Billings, bankers, No. 1 Wali St. 
All applications must be accompanied by check 
and name and address of applicant. (The right to 
reject reserved.) Subscriptions can also be made 
to, and information obtained of, the Secretary, 
Duncan Building, No. 11 Pine Street. 








LYNCH & BANTA, 
98 Washington St., Chicago. 


WA, HOCTOVIECBAHHISE Se OPH - 


~<a EOE ed, 
IN FIRST CLASS STYLE AUS 


OW.MADDAUS ‘iy 
WIT WW LWNE QW 


PARK ROW NEW YORK?” 





Bought and Sold on Comm'ssion, i 


t 





THE “MORSE” LEARNERS’ INSTRUMENT THE BEST, 





Price $3. 75 _ 


‘“* Morse ” Instrument alone, without battery...... 
** Morse ” 
Cell of battery complete..... Dixesied-secs covscsweans 


“Morse Learners’ Instrument without battery, sent by mail 
( Battery cannot be sent by mail.) 


Instrument without battery, and wound with fine wire for lines of one to fifteen miles...... 3.75 


complete with Battery, Book of In- 
struction, Wire, Chemicals and all 
aeqeenasy materials for operating. 














65 








{> Goods sent C. O. D. to all points if one-third of the amount of the bill 
Remit by Draft, Postal Money Order, or Registered 
Favorable arrangements made with Agents everywhere. 

(= We will in every case refund any remittance made us for these 
goods, if they are not feund to be entirely satisfactory. 


is sent with the order. 
Letter. 


You are sure of getting the BEST THAT IS MADE 
if you select the “ MORSE.” 


The ‘*‘Morse 


IT IS THE BEST WORKING SET OF LEARNERS’ INSTRUMENTS FOR SHORT OR LONG LINES, FROM A FEW FEET 
UP TO TWENTY MILES IN LENGTH, YET OFFERED. 


99 is a full size, well made, complete MORSE TELEGRAPH APPARA- 
TUS, of the latest and best form for learners, including handsome 
Giant Sounder and Curved Key, and a large Cell of the best Gravity Battery, latest form. 





No. 






J. H. BUNNELL & CO., 
13 Liberty Street, New York. 
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BINDERS VIADUCT MANUFACTURING COMPANY 


——FOR THE—— 
oF BALBLTIMORE orvryw. 


PLEOTRIGAL REVIEW, | Works: Relay Station, B. & 0. R. R. Office: Chamber of Commerce, Room 29 and 31. 


| This Company, in connection with its present affairs, will continue the business of the late firm of DAVIS & WATTS, to which it has succeeded ; 


the latter firm having dissolved, and Mr. Augustus G. Davis, its senior member, having assumed its entire assets and liabilities, 
Mr. Davis has transferred to this Company (of which he is President) all interests of whatever nature heretofore pertaining to Davis & Watts, and 
will henceforth give his personal supervision to the manufacture of 


| ELECTRICAL GOODS OF EVERY DESCRIPTION. 


| Having increased facilities and ample capital, we will carry a large stock of 
TELEPHONE, TELECRAPH, ELECTRIC LICHT AND AMERICAN DISTRICT SUPPLIES 


of all kinds. Our Works are on the Patapsco River, at the Relay Station,B. & O.R.R.,with an abundance of water-power. We carry continually a large 
stock of CROSS-ARMS, PINS, BRACKETS, INSULATORS and WIRE (both Line, Office and Electric Light) and our prices will be found most reasonable. 

We solicit a continuation of the favors heretofore extended by customers to the late firm of Davis & Watts, in the assurance that we can, and 
will make it to their advantage. We have in preparation a new illustrated catalogue, which, when ready, we shall be pleased to furnish. 


VIADUCT MANUFACTURING COMPANY. A. G. DAVIS, President 


STANDARD ELECTRICAL WORKS, 


MANUFACTURERS OF 


We are now orepuned to furnish for | 
the convenience of subscribers to the | 
—-REVIEA— 


Or for any other Electrical Journal published | 
| 











in this Country, LARGE STOCK ON HAND OF 


one of the latest improved self-binders. | INE WIRE (all sizes), ELECTRIC LIGHT WIRE (all sizes), CARBONS, 


The binders are of the exact size of the 


paper, and each issue, as received, can &C., &c., OFFICE WIRE AND SUPPLIES, LECLANCHE 
be filed in it without trouble. When | AND OTHER BATTERIES. 


the volumn is complete at the end of | 


nme lng vse» OGL facies for maubfactoring PINS & BRACKETS, Vary low prices for car-load lots. 


postage prepaid, to any part of the | AM E a ICAN B E LL TELEPHON E COM PANY. 


United States, on receipt of $1.00. 





MANUFACTURING LICENSEES OF 


Send for illustrated Catalogue and special prices. 


Address, 
DELANO & COMPANY, | STANDARD ELECTRICAL WORKS, 
P. 0. BOX, 3329. 23 Park Row, New York. | CINCINNATI, OHIO, U. S. A; 





H. M. RAYNOR, 
‘ak deo No. 25 Bond Street, 


New York. 


American Bell Telephone C0. «= 


WM. Hf. FORBES, THEO. N. VAIL, WM. R. DRIVER, 
President. Genv’l Manager, Treasurer 









CTRICLIGHT \ 


E & 
TELEGRAPH SUPPLIES 


ae 





All Forms 


FOR 


ALL PURPOSES, | 


Wholesale and Retail 














GROUND LINE This Company owns the Original 
Patents of Alexander Graham Bell 
for the Electric Speaking Telephone, 
and other patents, covering improve- 
ments upon the same, and controls, 

except for certain limited territory, EW N Cc LA N D U TT oO 

So P ; , = under an arrangement with the West- _ ° 


/ PRORERT oF MS nf i\" ern Union Telegraph Co., the Gold PROVIDENCE, Fe. I. 
i He z p - 








and Stock Telegraph Co., the Ameri 
can Speaking Telephone Co., and the 
Ilarmonic Telegraph Co., the Patents 
owncd by those Companies, and is 
prepared to furnish telephones to the 
citizens of the United States through 
its local Licensees, on the following 
systems: 


EXCHANGE, 
PRIVATE LINE, & 
SPEAKING TUBE LINES 


Those desiring instruments on Pri- 


MANUFACTURERS OF 


BRAIDING 
MACHINERY 


Telegraph, Telephone and 
Electric Light Wire ; 








vate or Speaking Tube Lines, or con- * ALSO 
nections on Exchanges, will please 

| apply to the nearest Licensed Ev- SINGLE AND DOUBLE WINDERS 
change, when their case will be brought 
to the attention of the proper local a 





Company. 

Any further information will be 
gladly furnished on application to the 
Company at tis office, 


No. 95 MILK STREET, BOSTON, MASS. 


All persons using telephones not licensed by this Company, are hereby respectfully notifiea, that they 
are liable to —— and for damages for infringement,.and will be prosecuted according to the 
full extent of the law. 


Braidrs of every desenption, 
For Silk, Worsted and Cotton Braid, 
FINE CASTINGS 


A SPECIALTY, 
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The Goe Brass Mis. Co. 


MANUFACTURERS OF 


BRASS, 
Copper & Crerman Silver, 


IN EVERY VARIETY OF 


SHEETS, ROLLS, PLATES, |! 4 


WIRE, RODS & BLANKS 
OR SHELLS, 


Pure Lake Superior Copper Wire 


A SPECIALTY, 


BATTERY ZINCS. 
TORRINGTON, Litchfield Co., 


CONN., U. S&S. A. 





THE PAYNE 
- and Double Valve Automatic — 





Will guarantee 20 per cent. better regulation with 
our single slide valve automatic engine than can be at- 
tained by any other engine in the market. For 
sale by E. P. Hamp on & Co., 36 Cortlandt St., N.Y., 

_ Clark & Co., Boston, Mass. Write for Cireulz iT 


», 36. B.W.P earn yo Box 1450,Corning,N.Y. 








ELECTRICAL REVIEW - 








‘WATTS, CAMPBELL & CO,"=WAR* 


MANUFACTURERS OF 


Improved Corliss 


CmuM RUMI 


IN FULL VARIETY. 


Sizes varying from 30 to 2000 H P. 





= the United States and Brus i 
Electric Lighting Co.’s for regu- 
larity of speed and economy. 


t Acting @ or Beam, Condencinn, Non-Condensing or Compound 
SEND FOR CIRCULAR. 


Holmes, Booth and Haydens, 


MANUFACTURERS OF 


FIREPROOF ELECTRIC LIGHT WIRE, 


From Pure Lake Superior Copper.—Conductivity Guaranteed. 


Horizontal re) 








PATENT 


“K. K.” Insulated Copper and Iron Wire, 


For Telephone and Telegraph Use. 


49 CHAMBERS STREET, NEW YORK; 
| 18 FEDERAL STREET, BOSTON 


WORKS AT WATERBURY. CONN. 





LECLANCHE. | 





SS ——— 
Prism Battery, Complete Size of Jar, 6x4} inches. 


THE GREAT 


Telephone Battery, 


THE STANDARD OPEN CIRCUIT BATTERY 
OF THE WORLD. 


Over 500,000 cells now in use in the United States and 
1,000,000 in Europe. 


ADOPTED BY ALL THE 
TELEPHONE COMPANIES. 


THE SIMPLEST, CLEANEST, MOST 
DURABLE, MOST ECONOMICAL. 


Beware of Infringements and Cheap Imitations. 


LECLANCHE BATTERY CO. . 


149 W. 18th &t., N. Y., or 
L, G. TILLOTSON & 00., 5 & 7 Dey 8t., N. Y. 


PENCERTA , NK 








4. 


















Copying, all "of superior’ qua- 


lity. pecial ex- 





Extra Black, Blue Black, and 
Ivison, fale Taylor & Co., N. ¥. 


HV SD ZX 


= Deano Elea nc] lach) ines. 


tehburg 


RALPH BAGALE. 
Secretary and Treasurer. 


F 








H.H. WESTINGHOUSE 
Superintendent. 


GEORGE WESTINGHOUSE, Jr., 
President. 


THE WESTINGHOUSE ENGINE 


AS CONNECTED DIRECT 


-TOo— 


Dynamo Electric Machines 


OF ANY MAKE 






patna “a 


Send for  Ilustrated 
Circular. 


THE WESTINGHOUSE MACHINE COMPANY, 
Yorks at Pittsburgh, Pa. 92 & 94 Liberty Street, New York. | 
Western ‘Office, 14 South Canal St., Chicago, Ill. 





VICTOR BISHOP & CoO., 


IMPORTERS OF DIAMONDS, 





PLATINUM 


For all Manufacturing, Chemical, Electrical, | 


Dental, and Laboratory purposes. 


Victor Bishop & Co., 


Wo, 33 MAIDEN LANE, NEW YORK 


ESTABLISHF®” 188” 


» | 


For Electric Lighting, | 


13 


Electric Light Apparatus 


—AND— 


ELECTRICAL INSTRUMENTS 


Of Every Description 


BUILT BY DAY OR CONTRACT. 


Rave had five years’ experience building Electric 
Light Apparatus. Facilities for making complete 
apparatus for 50 Arc Lights a day. Everything 
made on the INTERCHANCEABLE' system. 
Twenty years’ experience designing and building 
Special and Labor-Saving Machinery. Estimates 


given. Correspondence solicited. 


JAMES BRADY, 


(Suc’r To Brapy Mre. Co.) 


257 and 259 WATER STREET, 
BROOKLYN, N. Y. 


MAGNET STEEL 


AND ALL KINDS OF 





CHROME CAST STEEL. 


STEEL for MAGNETS 


A SPECIALTY, 


And warranted superior to all other brands. 


CHROME STEEL WORKS, 


Brooklyn, E. D., N. Y. 


Cc. P. HAUCHIAN, 


Superintendent, 


S. H. KOHN, 
Proprietor. 





ESTABLISHED 1864, 


WILLIAM A.HARRIS 


MANUFACTURER OF 


HARRIS-CORLISS 


STEAM ENGINES 





| With Harris’ Patented Improvements 


ALSO 


uate Heavy Iron Gustings, 
PROVIDENCE, R. 1. 


Send for copy ** Engineers’ and Steam 
Users’ Manual,” by John W. Hill, M.E 


Price, $1.25. 
CAS 


" 0 TT 0” ENCINE 


OVER 10,000 IN USE. 
Started Instantly by a Match, 


When Stopped all Expense Ceases. 


Works without 

. boiler, steam, coal, 
\ ashes or attend- 
) ance. Successfully 
adapted instead of 

= ste: sam power in all 
industries and of- 
fers special advan- 
tages for running 
pes = elec — . ee 4 
ery for Telegraph 

ana « Tele genet as W ell as Lightine? yurposes. _— 


Built in Sizes of 1,2, 4, 7,10, 15425 ind. H. P. 


SCHLEICHER, SCHUMM & CO. 
N. E. cor. 33d & Walnut, Phila. 
Branch Office: 214 Randolph Street, Chicago. 














JOHN H. MUEGGE, 


IMPORTER OF 


PLATINUM. 


| Manufacturer of all kinds of Chemical Agparetas 
Crucibles, Vessels, &c.,Wire for Electrical _— 
Plate and Wire for Dentists. Scraps Purchased. 


No. 91 Liberty St., New York. 
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ALFRED F. MOORE, 


Insulated Wire, 


Telephone, Telegraph and Electric Light, 
OF Fae, Rane, im fm . DEPARTMENT FOR THE 


annnctator wire, AUtIial Elected! Works: CESS MMRMIMRR) seme Dit 


‘ecient aim | NOTICE TO ADVERTISERS AND OTHERS. 
Magnet Wire and Flexible Cordage, 


200 & 202 N. THIRD ST. Patent Finished Insulated 


| address, fold and envelope advertising matter for 
" e 
PHILADELPHIA, PA, Flectric Wire S 
j 


| “Weelietlats Seeaciant teentidiie Mtttess ote. 
TELEPHONE AND ELECTRIC CORDAGE, 
4. L. BOGART, plecrric LIGHT WIRE 
ELECTRICIAN, 


MUTUAL 


“DISTRICT MESSENGER COMPANY, 


—)OF BOSTON. (— 


| Principal Office, Old State House, State Street, Boston, Mass. 
Se J. M. PRENDERGAST, President, 
<a : - D. J. HERN, Gen. Manager, W.H. SMITH, Sup’t. 
















our work. 
SPECIAL arrangements made for any respectable 
; kind of service; well drilled and neatly uniformed 
| messengers employed to do the same. Will furnish 
| estimates for delivering circulars, etc., to any city 
or town in Massachusetts. 


OUR RATES FOR DELIVERY IN BOSTON ARE 
AS FOLLOWS: 
Handbills, delivered on the Street, $1.00 per 1000 
ond sd n the Stores, 1.50 * 
Unaddressed Circulars, (in envelopes) 3.50 « 
“ “ ** 2,000 to 5,000, 








PROPERLY, and at less rate than can be done by 
| ; 
| \ i a tl | 
| MAGNET WIRE, ee Fe 


any other manner, considering the thoroughness of 
| PATENT RUBBER_ COVERED WIRE, BURGLAR 


No. 22 UNION SQUARE, N. Y., 4th Ave. Side, | MUENCASED WIRE, (NTLINDUCTION AERIAL oe aa Pe, ak eee, ie 

' y Me bey » DILL, | AND UNDERGROUND CABLES ETC., ETC. The BEST Open Circuit Battery in the “ "2,000 to Too, - 600 

| na Manufacturer of - variety . | No. 67 SIHWART STREET. ngs ee —_ a aay es ir few 13s ‘ 
Electric as-Lighting I sigs 09 is tenn _ ‘ pa iacnes ape ae ae Sarees. | ded rice hes ea oe nities 
| __W.H. SAWYER, Secretary and Electrician. ar, Manufactured and sold by the | (uoluding envelopes, and postages is $40.00, per 








2 ounces. Special rates on lots above 10,000, and 


APPARATUS | PARTRICK & CARTER’S LAW TEL HORAPH (0., on boshe anil ofkur taney aiivestiiing tater 


For Theatres, Churches, Public and Private Buildings. Ps WC: ‘ 140 Fulton St., New York. 


Rhode Island Braiding Machine Co. 


of Electric Lighting Burners, inclucing Pendant, Ratchet, | 
Argand, Billiard Table, Candle, Automatic, and Vibrators, | 

89 ABORN ST., PROVIDENCE, R. I. 
: General Machinists. 


also Clough, Maxim, Lirrell Ring and Arm Burners, for | 









| 
| 
| 
| 
| 


use with Machine Gas. Batteries, Primary Coils, Three 
Styles of Automatic Cut-offs, and All Supplies Necessary | 
in Fitting Up Buildings. All Apparatus Patented. 


Also, Burglar Alarms, Annunciators, Call Bells, &€ 


PHOSPHOR-BRONZE 


TELEPHONE WIRE, 
INSULATED AND BARE. 





Our Specialty being in 
o6* 37¢s0t ee os — 
mm Mt 88a He, 406 AI, 42 Braiding & Winding 


Gere ee t -f 
43 * 44° 45° 46* 47? : 
“J : 9g Machinery, 





Braiders and Winders for eov- 
ering all kinds of Telegraph, 
Telephone, and Electric Light 
Wire, and for making all sizes 
of Worsted, Silk, Cotton and 
“Mohair Braid. 





ectri¢ Annunciator. 
Standard Sizes, 16, 17, and 18. Stubs’ Gauge. (PATENTED EB. 16,1875. ) 


ADDRESS ¢ We guarantee our Annunciator to be the most 
SIMPLE, durable and reliable apparatus in the 


MELTING CO market. NO DROPS or other COMPLICATED MECH- 
x 1} ANISM to get out of order, and NECESSITATING 


CONSTANT REPAIRS. We have furnished some of 


; (yy ee 
oe Dispiher- ‘Dicnze. = 
J 
Combines High Electrical a mtg | and Resist- El 


ance to Korrosion with Lightness and Tenacity. 


Packing Braiders, Coir Matting 
Braiders, Quillers, Hankers, 
Measuring Machines, 








(Limited.) ‘ the largest and finest hotels in the country with our &e., &e. 
542 Ach St,, Fhiiadelphia, Pa Annunciators. 
sy a Those wishing Agencies for these Annunciators F 
Owners - of - the - Umted - States - Phophor-Bronze - Patents, | in unlicensed territory can obtain all information, —_ é = a= Also a full stock of Spools, Bob- $ 


| prices, etc., by addressing us 

Correspondence solicited with all Operators, Man- 
agers of Telephone Exchanges and Electric Bell- 
hangers. Send for Catalogue of Annunciators, 





Sole Manufacturers of Xhosphor-Bronze in the United States. 











Alarms, Eleétric Bells, ete. 


PARTRICK & CARTER, phicabecPnia, PA: 


| | | 
Sal Teta aad Tegragh Wine, =P Bergmann & Haid Battery. 


For Long and Short Distance Telephoning. 
VnlinteGnd ‘Telegraph Service. ‘THE GREATEST OPEN CIROUIT BATTERY IN THE WORLD. 


CUSIP ORS eee wee renee | have now succeeded in supplying what 
| BERGMANN & C0. has been till now the GREAT DESID 


The agitation of each oagemete molecule compris- 
ing the centra) portion of the Spiral Wire is in a | 
pr penn beg mae the length of bl ade ae 
trical ct ent having an unretar stra . myer . mr - a — 
circulation through the central core from end to ERATUM in Telephone and all open circuit work. | 
THIS BATTERY is not only the SIMPLEST, CLEANEST, most 
ECONOMICAL and most DURABLE of all, but it overcomes all the existing 
defects of the LeClanché and other forms hitherto employed. It is small, 
neat, compact and very portable. Hermetically sealed and guaranteed to form 








conti uous spiral currents, constantly throwing 
aside the adjacent inductive currents of other par- | 
aliet wires, and also all atmospheric influence s | 
likely to retard the reproduction of articulation; | 
hence INSTANTANEOUS reproduction of ar- | 
ticulation from end to end of the spirally grooved 
wire over unlimited distances. 

For telegraph use the Spiral Wire must be ac- | 
knowledged as the only perfect conductor, | 
breaking the circuit instantaneously and admitting | 
of greatly increased rapidity of telegraphic com- | 
munication. | 

The Spiral Wire is its own insulator. | 
Its agitation is instantaneous throughout. | 
The longer the Spiral Wire the less is it affected by | 
any outside inductive influences, and absolutety | 
uninterrupted pathway is ensured throughout the | 
core, 

The weight of unlimited distance Telephone and 
Telegraph Wire is but 110 Ibs. per mile. } 

Orders will meet prompt attention. | 

The patents for this electrical conductor werc- 
granted only after a tests at Washing HEIGHT, 
ington, and its superiority acknowledged by ihe | DiaMETER, 
best electrical authority, who had heretofore pro- 
nounced it a fallacy. 


American Spiral Telephone Wire Co., 
43 Milk Street, Boston. Mass.. U.S. 


end, protected by four or more spirally arranged | 
d 


surfa ses on the exterior of said wire, which convey | 
no gases. On this account it requires hardly any attention. It will last more 
than twice as long as any other. It is cheaper than any other. 











Price, $1.20, Complete. 











Samples sent to Dealers and Telephone Exchanges on 
application. 


Send for Circular. Liberal Discounts to Dealers. 


Bergmann & Co., Electrical Works, 292 to 298 Ave. B, cor. 17th St., New York. 


INCHEs. 
4 INCHES. 
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THe 


TRENTON IRON C0. 


MANUFACTURERS OF 


GALVANIZED IRON WIRE 


OF VARIOUS GRADES FOR 


Telegraph and Telephone Lines, 


WORKS AND OFFICE AT 
TRENTON, NEW JERSEY 


NEW YORK OFFICE: 


Cooper, Hewitt & Co., 17 Burling Slip. 


PHILADELPHIA OFFICE: 
21 NORTH FOURTH STREE?7. 





THE ANSONIA 


BRASS & UOPPER. (0, 





MAN a OF 


Pureblecinie Copper Wire 


For Magnets, Telephones, Electric 
Lights, ete. 
SPLITDORF’S PATENTED Lig0ID INSTIATI«s 
COVERED WITH COTTON O8 SILE. 


LINE WwiRE. 
Fire Proof House and Office Wire 


For Indoor use in Electric Lighting. 


Wrought Metal Gongs for Annuncia= 
tors, Telephones, &c. 


ZINC RODS, BATTERY COPPER. &c. 


Nos. 19 and 21 Cliff St.. New York 


WiTH &. 





_ WESTERN 
Electric Company, 


CHICAGO, INDIANAPOLIS, NEW YORK, 


MANUFACTURERS OF 


TRLEGRAPH INSTRUMENTS 


AND SUPPLIES. 


Insulated Copper Wires, Electric Bells and 
Annunciators, Burglar Alarms, the Electro- 
Mercurial Fire Alarm, Electro-Medical A ppa- 
ratus, Electric Gas Lighting Apparatus, Edi- 
son's Electric Pen and Duplicating Press, the 
Gamewell Fire Alarm Telegraph Apparatus, 


Bi-Polar and Carbon Telephones, Telephone | 


Exchange Apparatus, Underground Cables. 
ANSON STAGER, ENOS M. BARTON, 


President. Vice-Presi lent. 


CATALOGUES 
SENT BY MAIL ON RECEIPT OF PRICE 
IN STAMPS OR CURRENCY. 





Pages. Price. 

I —- Complete Set of Catalogues.236  20c. | 
Il—Telegraph Instruments and 

eS RE PLAIN 6c. 


TV—Insulated Wir> (included in 
DED Gn 9m ea oemnesee cen 
V—Eleciric Bells, Anaunciators, 
Electro-Mercurial Fire 
BR nse waees Suna ers 82 
VI—Electro-Medical pparatus. 32 
VIi—Manual of Telcgrahy and 
Catalogue of P.'vate Linc 


ON Per A ee 82 free. 
Wi1I—Condensed Price List.. . 20 free. 
X—Electric Bells, etc. descrip- 
GS. 66.5065 bck stk déae’ 12 3c. | 
XI—Magnets for Mills..... ... 20 3c. | 
Sir William Thomson’s Nauti- 
cal Instruments.......... 24 be. 





| THE BISHOP 


alts. Perea Works, 


(SAMUEL BOARDMAN, Agent.) 








| 


States. 


GUTTA-PERCHA INSULATED 


Submarine Telegraph Cables 


50 Regular Sizes. 
Ore tc Ten Conductors. 


Subterranean Telegraph Cables, 


Hempen-Armored Covered. 


Acrial Telopraph Cables, 


Lead or Hempen Covered. 


ANTI-INDUCTION 


Telephone ( Lead- Covered) Cables, 


as used by the Metropolitan Telephone and 
Telegraph Company. 


| Torpedo Cables, 


Recommended by the European and South Ameri- 
can Governments. 


Lead-Corered Cables, 


For Canal and Streamlet Crossings. 
GUTTA-PERCHA 


Office Wire, use, Leading and Connecting 


Original and only Manufacturers in the United | 
} 





For Subaqueous Mining and all other Electrical 
purposes. 


Mark’s Compound Insulated Wire, 


| For Office, Outdoor, Underground and Battery Use. 


G. P. Office Wire, 


Cotton-Covered. 





ALSO HAVE ALWAYS ON HAND: 


Wires of Every Variety of Insulation, 
Magnet Wire, Telephone Flexibl Cords, Flexi- 


ble Elevator Cables, Eloctrie Cordage. 


Burglar-Alarm and Annunciator Wire, 


Electric Light Wire, Cordage and Cables, Lead- 
Covered Wire, and Every Description of 


Pure Gutta-Percha Goods, 


Gutta-Percha Sheet, for Cable Splices : G. P. Chem 
ical Vessels for Acids, ete. 





Reception -f Orders and 
Sale of Goods. 


L G, TILLOTSON «: CO., 7 Dey St., New York. 
WILLIAM HEATON, 508 Chestnut St., Phila. 


Agents- 


| THIRTY-THREE YEARS’ EXPERIENCE HAS 
| TAUGHT US THAT NEITHER THE ELECTRI 
| CAL NOR MECHANICAL QUALITIES OF 
| EITHER GUTTA-PERCHA OR COPPER DETER- 
| IORATE BY LONG WORKING OR SUBMERSION, 

CONSEQUENTLY THE BEST FORM OF A SUB- 


Se. MARINE TELEGRAPH CABLE WILL BE THAT 


IN WHICH THESE CONDITIONS WERE FUL- | 
FILLED.—E£xtract from Report on Cables, by Wil- 
loughby Smith. 


MANUFACTURED BY 


The Bishop Gutta-Percha Works. | 
| Address all communicat:ons to 
W. W. MARKS, Superintendent, 
420, 422, 424 & 426 East 26th St., Now York. 
Orrick aT THE WORKS. 


| 


BLBOTHRIOADL REVIEW . 


TELEPHONE POLES. 


td tals Ele Lighting Cu 


WESTON DYNAMO- 





ELECTRIC MACHINES 
For both Arc and Incandescent Lighting. 








‘WESTON ARC LAMPS, AUTOMATIC REGULATORS, 


FIXTURES, CARBONS, &. 





MAXIM INCANDESCENT LAMPS 





| And all Apparatus necessary for the most COMPLE TE, EF FI- 
CIENT and RELIABLE 


Incandescent Lighting. 


Arc and 


SYSTEMS of Llectric 





OFFICE: 59 & G1 LIBERTY ST., NEW YORK. 


George W. Hebard, Pres. Leonard E. Curtis, See. Ph. Ferd. Kobbé, 7'reas. 
TRUSTEES: 

Edward Weston, Henry B. Hyde, 

John A. Stewart, Charles R. Flint, 


Louis Fitzgerald, George W. Hebard, 


Marcellus Hartley, 
Walter T. Hatch, 
Robert B. Minturn, 
Thomas H. Hubbard. 


Anson Phelps Stokes, 
Ilenry Day, 
Leonard EB. Curtis, 


gs” SEND FOR CATALOGUE. gy 


Perfect Automatic Regulation in both Systems. 





LYNCH & BANTA 
98 WASHINGTON ST., CHICAGO, 


UTLER’S SAFEC 


person FIRE & BURGLAR PROOF. 
TELEGRAPH 359; BROA DWAY. 


NEW YORK. 





S. W. FRENCH, 


WwW. C. DEWEY, 
President. 


FRANK F. BULLARD, 
Treasuret. 


Gen’! Manager. 


PALMER WIRE COMPANY 


PALMER, MASSACHUSETTS. 








CALVANIZED 


Telegraph & Telephone Wire 


In Long Lengths, by our Continuous Process, and Pronounced by all Users as 
.Unsurpassed in 


QUALITY OF MATERIAL, FINISH AND CONDUCTIVITY. 








Testimonials of same furnished if required, Line Men have less trouble with our Wire than 
with any other make. Put up in Half Mile Lengths, 
Approximate diameter of Wire drawn by PALMER WIRE GAUGE, In thousandths parts of an inch. 


> 4—.225 No. 7-—.177 No. 10—.185 No. 18—.092 No. 16—.063 
0. 5—.207 No. 8~—.162 No. 11—.120 No. 14—.080 No. 17—.054 
ie 6—.192 No. 9—.148 No. 12—.105 No. 15—.072 No. 18—.047 





| Estimates on complete equipment of Private Lines furnished on application. Correspondence solicited. 


New York Office, 20 Cliff Street. 
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WESTERN ELECTRIC COMPANY, 


CHICAGO BOSTON NEW YORK. 


Telegraph and Telephone Apparatus and Supplies. 


The Best of Sverre at Bottom res 





BULECTRICAT, REVIEW. : cummins 13, 1883 


A. G. DAY, THE ELECTRICAL SUPPLY CO. 


MANUFACTURERS OF 


Manufacturer of 


Kerite Insul 
Telegraph and ened I ASU I a b © d Wi Ire 


Wire and Cables. OF EVERY DESCRIPTION. ; 
| OFFICE, 120 BROADWAY, NEW YORK. 


FACTORY, SEYMOUR, CONN. 
ANTI -INDUCTION KERITE| 








| 
Celephone Cables. 


Some of them Two Miles in Length, are in use in | 
several cities, and are found to WORK | 
PERFECTLY for that distance. 


Eminent Electricians and 
Practical Telegraphists 


Commend and recognize the Kerite Insulation as | 
superior to all others. At the CENTENNIAL | 
ExnrBiTion at Philadelphia, Si | 


Witu1am THomson, the emi- . : . . 
aasik Salsaastitae an oct | (Factory of the Electrical Supply Co. at Ansonia, Ct.) 


entist, awarded 


Kerite Insulated Wire and Cables ELECTRIC LIGHT, 
ee TELEPHONE, AND 


For ‘‘Excellence of the Insulation and 


Durability of the cemuenl TELEGR APH SUPPLIES. 


GENERAL AGENT: | 
CLARK B. HOTCHKISS 


120 BROADWAY, NEW YORK. on {7 DEY ST, NEW YORK. 


|Saeehee WILLIAMS, JR; FoR 


(Established in 1856. 

Nos, 109-115 bens Street, 
BOSTON, MASS. BLEGTRIC 
AUTHORIZED MANUFACTURER OF 


THE AMERICAN q CATING . 


DELL TELEPHONE CO, 


Magneto, Crank and Push Button Gh). 
CALL BELLS, ARC LIGHTS. 




















‘Unequalled. Unexcelled. 











We desire to call attention to the BRUSH MACHINES we are now manufactur wing. is 
ded to give lights of about two-thirds of the power of our usual size of are lights. Laing | are ully 
eatual to the ordinary size lights of other systems, and except in the amount of light, are the same in 
C ELLS, | ery res spect a as our ir other ligh ts. 
J Number of Machine. | Number ct Arc Lights. Nominal Candle Power. | Herse Fower Required. 
5 10 1,200 | 6 
6 20 1,200 | 11 
7 30 1,200 15 
= BS = a. 4 ae ’ ag 2000 ee, Se _ 5 
AN Prices of machines “a sean same as te aon list. Our agents will give you estimates. 


| We shall commence this month the shipment of BRUSH STORAGE BA TTERLES to fill the 

| large orders which have accumulated on our books. We desire to state that these batteriesare GUAR 

. ANTEED by this Company, just as all apparatus hitherto sold by us has been ; and that the statements 

Switches for of - —_— poh ~ ng them, which have been so pant whe wd circulated of late, are false in every 
par cular. 


THE BRUSH ELECTRIC CO., No. 379 EUCLID AVE., CLEVELAND, OHIO. 





Exchanges, 


Annunciaors, &, J NCANDESCENT LIGHTS 
Aon SWAN INCANDESCENT ELECTRIC LIGHT CO. 


OWNERS OF THE 


SWAN PATENTS FOR THE UNITED STATES, 


: os ARE PREPARED TO GRANT LICENSES TO COMPANIES TO SELL AND USE THE SWAN INCAN. 
teries, Wire, Insulators, | pngsceNT LAMP, INCLUDING OUR PATENTED HOLDERS, SWITCHES, CUT-OFFS, ETC. WE 
GUARANTEE OUR LAMP AND TO DEFEND THE VALIDITY OF OUR PATENTS. FOR TERMS 
OR INFORMATION, APPLY TO 

of ovary description. THE SWAN INCANDESCENT ELECTRIC LIGHT CO.. 

853 Broadway, Cor. 14th Street, New York 








Telegraph and Electri- 


cal Instruments, Bat- 





ard Telephone Supplies 














